ATTACHMENT C
COMMENTS AND RESPONSE

A copy of the letters and correspondence received on the Draft Environmental
Impact Statement for the Hurricane Protection and Beach Erosion Control, Dare
County Beaches (Bodie Island Portion), Dare County, North Carolina and the U. S.
Army Corps of Engineers, Wilmington District response to each comment.
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1.0 Introduction

This attachment includes all comments on the Draft Environmental Impact
Statement (DEIS) for the Hurricane Protection and Beach Erosion Control, Dare
County Beaches (Bodie Island Portion) and responses by the U. S. Army Corps of
Engineers, (USACE) Wilmington District. These comments are listed in the following
order: Federal, State, and local agencies; elected officials, conservation groups; and
interested businesses, groups, and individuals.

The Regulations for Implementing the Procedural Provisions of the National
Environmental Policy Act (NEPA), 40 CFR Part 1503.4 Response to Comments (b),
states, "All substantive comments received on the draft statement (or summaries
thereof where the response has been exceptionally voluminous), should be attached
to the final statement whether or not the comment is thought to merit individual
discussion by the agency in the text of the statement." Additionally, the
Environmental Quality; Procedures for Implementing the National Environmental
Policy Act (NEPA); Final Rule, 33 CFR 230.19 (c) Comments Received on the Draft
EIS, states, "District commanders will avoid lengthy or repetitive verbatim reporting
of comments and will keep responses clear and concise."

In keeping with these regulations, the USACE will respond to summaries of lengthy
written comments. Additionally, in order to reduce repetition, responses will be
made once to a comment and a particular issue. If the issue appears again, in
another letter, the reader will be referred to the initial comment and response.
Detailed responses will not be given to comments which repeat information in the
DEIS, the Draft Feasibility Report, or state opinions on the proposed action. Form
letters and signed petitions with multiple signatures are not responded to
individually. In many instances, our response to a comment is indicated as "Noted."
Noted means that the comment was evaluated and it will be considered in making
the decision on whether to sign the Record of Decision.

2.0 PUBLIC AND AGENCY COORDINATION

On July 5, 2000, the DEIS referenced above was mailed to Federal and State
agencies and the interested public for a 45-day review and comment period.
Recipients of the FEIS are listed in Table 8-1. Comments on the DEIS were
received from the following:

Federal Agencies

¢ US Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service

o Atlantic States Marine Fisheries Commission

e US Department of Commerce, Office of the Under Secretary for Oceans and
Atmosphere, National Geodetic Survey

e US Environmental Protection Agency, Region IV

e US Department of the Interior, Fish and Wildlife Service
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State Agencies

NC Department of Environment and Natural Resources
NC Division of Coastal Management

NC Department of Cultural Resources

NC Division of Water Quality

NC Wildlife Resources Commission

NC Division of Marine Fisheries

NC Marine Fisheries Commission

Local Agencies
e The Outer Banks Chamber of Commerce
e Oregon Inlet Users Association

Elected Officials

e Dare County Board of Commissioners

Mayor Clifton G. Perry, Town of Kitty Hawk

Mary E. Quidley, Town Clerk, Town of Kill Devil Hills
J. Webb Fuller, Town Manager, Town of Nags Head

Conservation Groups
o Biodiversity Legal Foundation
e Sierra Club

e Southern Environmental Law Center on behalf of the North Carolina Coastal
Federation

Interested Businesses, Groups, and Individuals
Outer Banks Association of Realtors
Marian and William Clough

Stephen and Margaret Burch
Beverly Perdue Jenning

Mrs. R. Bruce MacWhorter

Mr. and Mrs. Donald J. Hughes
Celeste Wescott Maus

Gwendolyn S. Wescott

Dr. and Mrs. Sedan

Mrs. Norman F. Perry

3.00 RESPONSES TO COMMENTS ON THE DEIS
4.00 FEDERAL AGENCIES

4.01 U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NMFS), two letters
dated August 11 and 22, 2000 from Carol S. Ballew, Acting Regional
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Administrator

4.01.1 NMFS Comment: NMFS has reviewed your DEIS and determined that the
proposed initial construction and periodic renourishment of a berm and dune on
Dare County beaches, with the exception of any associated hopper dredging, is not
likely to adversely affect any threatened or endangered species under NMFS
purview. Hopper dredging of borrow areas off of Dare County is covered by the
September 25, 1997, Regional Biological Opinion (RBO) for continued hopper
dredging of navigation channels and borrow areas in the southeastern United
States. Any hopper dredging associated with the proposed project must be
performed under the RBO and all provisions of this RBO, or any issued
subsequently, must be strictly followed. Any takes that occur during this project will
be counted toward the Incidental Take Stake Statement for the RBO.

Corps Response: Noted. All work will be done in accordance with the provisions of
the Regional Biological Opinion. In addition, the even more restrictive measures of
the Corps’ South Atlantic Division Hopper Dredging protocol will be followed when
appropriate.

4.01.2 NMFS Comment: This concludes consultation responsibilities under Section
7 of the ESA. Consultation should be reinitiated if new information reveals impacts
of the identified activity that may affect listed species or their critical habitat, a new
species is listed, the identified activity is subsequently modified or critical habitat
determined that may be affected by the identified activity.

Corps Response: Noted. Consultation will be reinitiated if necessary.

4,02 US Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NMFS), two letters
dated August 18 and 22, 2000 from Andreas Mager, Jr., Assistant
Regional Administrator, Habitat Conservation Division

4.02.1 NMFS Comment: This responds to your July 7, 2000, request for comments
on the Draft Feasibility Report (DFR) and Draft Environmental Impact Statement
(DEIS) on Hurricane Protection and Beach Erosion Control Dare County Beaches
(Bodie Island Portion), Dare County, North Carolina, Volume 1, dated June 2000.
Also requested was our review and concurrence with the Essential Fish Habitat
(EFH) assessment incorporated as a part of the DEIS pursuant to the EFH
coordination procedures required by the 1996 Amendments to the
Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA).

The proposed beach nourishment project consists of the initial construction and
periodic maintenance of a vegetated dune with a crest elevation of 13 feet National
Geodetic Vertical Datum (NGVD) and a berm 50 feet wide with an elevation of 7 feet
NGVD. The work involves two project segments; a 4.1 —mile long beach segment
called the North Project Area and a 10.7-mile long beach segment called the South
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Project Area, a 0.57-mile long transition zone is included on both ends of each
segment for a total project length of approximately 17 miles. The proposed sand
source for initial construction and periodic nourishment is two borrow sites
designated as NI (800 acres) and S1 (5,700 acres) located one to two miles offshore
in the Atlantic Ocean. An estimated total of 88.7-million cubic yards will. be dredged
during the 50-year life of the project.

Corps Response: The design cross-section for the project is correct. However, the
southern limits of the south portion of the project (South Nags Head) have been
shortened to eliminate the 3,000-foot transition that would have encroached onto the
Cape Hatteras National Seashore. This modification was required as a result of the
National Park Service (NPS) denial of a special use permit for placement of material
within the Seashore. The NPS concluded that the placement of sand on the
Seashore as part of the Dare County Beaches project would be inconsistent with the
purposes of the Seashore. The south project area, which includes Nags Head and
the community of South Nags Head, will now total 10.1 miles in length. This length
includes 9.0 miles of main fill, a 0.6 mile transition on the north end, and a 0.5 mile
transition on the south end. The limits of the north portion of the project have not
been changed. The shortening of the south portion of the project along with a
correction in the volumetric requirements for the north portion of the project results in
a total beach nourishment requirement for the 50-year project life of about 74.6
million cubic yards. The previous volumetric requirement as presented in the
feasibility report was about 79.0 million cubic yards.

4.02.2 NMFS Comment: The DEIS implies that this beach nourishment project will
have minimal impacts on fisheries, but this conclusion is poorly supported. Few
peer-reviewed field studies on short -term dredge and fill effects have been
published and no studies of long-term effects are available. The utilization of
nearshore areas to fishery resources, especially for larvae and juveniles, is
becoming better documented. The effects to these sensitive life stages from
sediment suspension, elevated turbidity, and modification of the nearshore area
warrants better information, especially since the life of this project is 50 years.

Corps Response: The high quality of the sediment selected for beach fill and the
small amount of beach affected at any point in time would not suggest that this
activity poses a significant threat. The unknowns concerning the occurrence,
distribution, and life history aspects of surf zone fishes and their sensitivity to beach
disposal impacts suggest that further study is warranted, and some monitoring is
justified. These uncertainties concern impacts of using an offshore borrow area, and
impacts of beach disposal on sea turtles, larval and juvenile fishes, crab larvae,
shorebirds, and surf zone invertebrates. The Corps will address these issues
through the development of a monitoring plan as described in section 6.12.2 of the
FEIS. Except for an offshore borrow area not being involved, a similar integrated
monitoring plan for beach disposal actions on several beaches in Brunswick County,
North Carolina is currently being coordinated and should be implemented in late
2000 and early 2001. Information gathered from this coordination and monitoring
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effort will be helpful in the development of the monitoring plan for Dare County.
Scientific knowledge on the impacts of beach disposal will be enhanced from these
two monitoring efforts at the opposite ends of North Carolina’s coastline.

It is expected that pertinent data from the Brunswick County study will be availabie
prior to implementation of the proposed project, which is not scheduled to begin until
2004.

4.02.3 NMFS Comment: The DEIS describes the physical characteristics and
benthic and pelagic species associated with the proposed offshore borrow sites NI
and S1, but the importance of overwintering habitat for migrating fish in the vicinity of
borrow site N1 is not adequately addressed. Species known to overwinter in this
area include striped bass (Morone saxatilis), Atlantic sturgeon (Acipenser
oxyrinchus), and weakfish (Cynoscion regalis). This area also is EFH for juvenile
and adult summer flounder (Parallchthys dentatus) and spiny dogfish (Squalus
acanthlias), species managed by the MidAtlantic Fishery Management Council
(MAFMC).

Corps Response: Disagree. See section 5.04.5 for Wintering Fishes and 5.04.2
and Table 5-3 for EFH species. These sections of the FEIS relate to all potential
borrow sites, includingN 1, N2 and S 1.

4.02.4 NMFS Comment: The DEIS underestimates the potential impact of dredging
at borrow site NI on overwintering habitat for migrating fish. An analysis of sediment
data by the U.S. Fish and Wildlife Service (FWS) found that many of the sediment
samples from site NI contain greater than 10 percent fines (silt and clay). Only by
averaging was the site determined to meet the 90 percent sand criteria for beach
nourishment. Dredging sediments with greater than 10 percent fines may result in
suspended sediments loads and turbidity that exceed the levels predicted in the
DEIS. Borrow site NI is located within an area where the above species concentrate
in the winter months because of favorable habitat conditions. If the turbidity levels in
these water are higher than predicted, avoidance reactions and/or a reduction in
feeding efficiency due to poor visibility could be expected. These effects could
reduce survival rates of fish subject to these conditions.

Corps Response: See response to USFWS comment 4.06.48 regarding the
percent of fines in Borrow Area N1. The major factors influencing the strength of the
turbidity or sediment resuspension source at the dredge are the sediment type being
dredged, the dredge plant and manner in which it is operated, and ambient currents.
If the sediment is primarily sand, material may be released to the water column, but
it quickly settles out. If the material is primarily fine grained, it can remain in
suspension for a longer period of time while being subjected to the processes of
diffusion, settling, and transport. An approach for estimating the sediment mass
released by a dredge was proposed by Nakai (1978). Nakai proposed a Turbidity
Generation Unit (TGU) which is dependent on the volume rate of dredging and the
dredged sediment particle diameter. Hydraulic cutterhead TGU's for sand with 1.5
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% silt to sandy loam with 11.4 % silt were 0.3 kg /m3 and 1.4 kg/m3, respectively.
Maximum TGU values were about 45 kg /m3 for sediment which is 35% slit and
clay. These data support the position that differences in dredge-induced turbidity
caused by the differences in sediment characteristics between borrow area N1 and
the other borrow areas will not be significant. There will be a difference in turbidity
generation between a 1 percent silt and 11 percent silt, but it is relatively small.,
Dredging within N1 is not expected to produce turbidity levels significantly higher
than those for the other borrow areas.

Maximum suspended sediment concentrations generally remain less than 500 mg/L
and bottom suspended plumes are limited to within 500 m of the hydraulic
cutterhead dredge (Havis 1988; LaSalle 1990). For a hopper dredge, suspended
sediment plumes may range up to 1,200 m on the bottom at concentrations up to
800 mg/L (LaSalle 1990). Surface concentrations are dependent on whether
overflow is occurring. Motile organisms can generally avoid unsuitable conditions,
particularly in the open or unrestricted ocean. Behavioral responses to the turbidity
plume such as changes in foraging patterns and success will also be very localized
to the dredging location if they occur at all. Under most scenarios, fish and other
motile organisms encounter localized suspended sediment plumes for exposure
durations of minutes to hours unless the organism is attracted to the plume and
follows its location. The localization of the turbidity effects to the dredging site, the
magnitude of the plumes, and the ability of motile organisms to avoid unsuitable
conditions imply that reductions in fish survival rates are not likely occurrences.

Nakai, O. 1978. Turbidity generated by dredging projects, management of bottom
sediments containing toxic substances. Proceedings of the third United States-
Japan Experts Meeting, EPA-600/3-78-084.

Havis, R.N. 1988. Sediment Resuspension by Selected Dredges. Environmental
Effects of Dredging Technical Note EEDP-09-2, U.S. Army Engineer Waterways
Experiment Station, Vicksburg, MS.

LaSalle, M.W. 1990. Physical and Chemical Alterations Associated with Dredging,
Proceedings, Workshop on the Effects of Dredging on Anadromous Pacific Coast
Fishes, Seattle, Washington, September 8-9, 1988. C.A. Simenstad, ed.
Washington Sea Grant Program, Seattle WA.

4.02.5 NMFS Comment: We also are concerned with potential impacts to striped
bass, a species managed by the Atlantic States Marine Fisheries Commission. The
DEIS states that the FWS analysis of Southeast Area Monitoring and Assessment
Program trawls for striped bass between 1994 and 1997 indicated that the northern
borrow site NI (along with N2 which is not being used) had the highest catch per unit
effort values for eight of the ten years for which data are compiled. The primary food
source for striped bass within the project area was anchovies. Although anchovies
are associated with the upper portion of the water column, turbidity generated by
extensive dredging over the life of the project could disrupt sight feeding by striped
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bass or cause forage species to avoid the project area. Restoration of the striped
bass population to its current level involved the long-term conservation and
management efforts by state and Federal resource and regulatory agencies.
Therefore, measures should be described and implemented to avoid any adverse
impact to striped bass populations.

Corps Response: See the response to comment 4.02.4 regarding turbidity effects.
The turbidity effects will be localized to the dredging location. If they occur at all,
behavioral responses to the turbidity plume such as changes in foraging patterns
and success will also be very localized to the dredging location. Mobile organisms
can avoid the plume, particularly in the open ocean. Accordingly, the probability of
adverse effects to striped bass populations as a result of the proposed dredging is
low.

4.02.6 NMFS Comment: The area of disposal site NI is EFH for summer flounder
and dogfish and these species also may experience stresses similar to those
described for striped bass. Further, the nearshore area within the project boundaries
is EFH for early life stages of red drum (Sciaenops ocellatus), managed by the
South Atlantic Fisheries Management Council (SAFMC), summer flounder, and
bluefish (Pomatomus saltatrix). In our specific comments, several ongoing studies
are noted that will provide new information that should be considered before this
beach nourishment project is initiated.

Corps Response: See the responses to comments 4.02.4 & 4.02.5.

4.02.7 NMFS Comment: NMFS believes that a more environmentally responsible
plan for this project would be to eliminate dredging in site N 1 by limiting all
excavation of borrow material to borrow site S| or another site with appropriate sand
content and low fishery value. The DEIS should be revised to address the
alternative(s) that avoid dredging in borrow site NI and any other borrow sites
located within the limits of the overwintering area for migratory fish populations.

Corps Response: An alternative that does not use N1 is evaluated in the FEIS,
Section 3.04. Our evaluation of this alternative indicates that the increase in the first
cost of the North project would be at least $15,300,000 (from $22,713,000 to
$38,000,000). With the addition of an associated $2.4 million more in interest during
construction, the benefit-to-cost ratio would decrease from 1.3 to 1.09. The proposal
is not expected to provide a significant reduction in project impacts and therefore is
not proposed.

4.02.8 NMFS Comment: Initiation of this project should be deferred until current
studies, applicable to the nearshore areas of the project site, are completed and
evaluated.

Corps Response: We do not plan to delay project implementation pending
completion of the referenced studies. However, the aforementioned studies are
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expected to begin in 2001. The proposed project is not scheduled for
implementation until 2004. It is expected that pertinent data will be available from
these studies prior to project implementation. Project specific impact monitoring (not
included in the DEIS) is now proposed. See section 6.12.2 of the FEIS.

4.02.9 NMFS Comment: 1.02 Areas of Controversy Page 1-3, paragraph 2. NMFS
does not agree that no known areas of controversy exists for this project and has
previously raised questions regarding the impact of beach nourishment on early life
history stages of fishery resources. Although the Corps of Engineers (COE) has
recently committed to begin addressing this issue by agreeing to conduct studies of
the impact of beach nourishment on the Brunswick: County beaches, these studies
have not been completed. Accordingly, this section should be revised to reflect that
there still are unresolved issues regarding the impacts of beach nourishment on
fishery resources.

Corps Response: Section 1.02, Areas of Controversy, has been revised to list all
areas of controversy raised during the DEIS comment period, including impacts on
fishery resources.

4.02.10 NMFS Comment: 3.02 Nonstructural Alternatives Page 3-1, paragraph 4.
This paragraph refers to Federal guidelines on relocation plans as a basis for
determining that nonstructural alternatives are not economically feasible. The DEIS
should include a citation for the guidelines and more detail on the specific aspects of
the guidelines that make the relocation of structures on the beach impractical.

Corps Response: Federal evacuation guidelines are found in ER-1105-2-100 (22
April 2000), Appendix E, pages E-90 through E-113, and specifically Table E-15,
page E-103, illustrate benefit types that can and should be used. A more specific
discussion of relocation benefit analysis can be found in IWR Report 88 R-2,
National Economic Development Procedures Manual-Urban Flood Damage, March
1988. The non-structural section of the Economic Appendix, Appendix H, section
3.3.2, has been revised to more fully discuss the non-structural alternative.

4.02.11 NMFS Comment: 4.05 Periodic Nourishment Schedule, Page 4-7.
Paragraph 3. This paragraph provides no supporting documentation for the
presumption that material eroded from a nourished beach during storm events will
work its way back onshore during fair weather conditions. Data and analyses to
support this conclusion should be provided.

Corps Response: Post-storm recovery of an eroded beach profile is a well known
phenomenon that is documented in the scientific literature. Beach profile data
collected at the Corps of Engineers Field Research Facility located at Duck, North
Carolina has documented this phenomenon since 1977. The beach profile
monitoring data can be found in the annual data summaries. Also, several papers
on nearshore profile response to storms and post-storm recovery were published in
the Proceedings on Coastal Sediments 99. Finally, see page 1-13 of the Shore
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Protection Manual, 4™ Edition, U.S. Army Engineer Waterways Experiment Station,
Coastal Engineering Research Center, U.S. Government Printing Office,
Washington, D.C. 1984. In any event, in the formulation of the Dare County
Beaches project, post-storm recovery of the project beach was only assumed for the
position of the shoreline. Material eroded from the foreshore, that is above 0-feet
NGVD, was cumulated over each 3-year cycle and the sum total of the storm
erosion volume included in the subsequent nourishment operation along with volume
losses associated with historic shoreline recession.

4.02.12 NMFS Comment: 6.01.2 Cumulative Impact -6-1. paragraph 4, Pa
6-2. Table 6-1. Table 6-1 is intended to provide a summary of cumulative impacts of
beach nourishment. However, this table does not include Bogue Banks and Onslow
Beach, both of which are developing beach nourishment proposals, or the proposed
nourishment of the Brunswick County beaches in association with the Wilmington
Harbor Project. Also, the derivation of the 20.8 percent total (Column 5) of North
Carolina beaches impacted by beach nourishment is unclear. Our calculations
indicated a total of 24 percent. The calculations in this table should be examined to
ensure that the DEIS provides the correct value.

Corps Response: Noted. The cumulative impacts analysis has been revised; see
Section 6.11 of the Final EIS.

4.02.13 NMFS Comment: 6.01.3 Nearshore Ocean, Page 6-2. paragraph 3.

Project-related impacts to overwintering migratory fish populations, especially striped
bass, could be reduced by avoiding dredging activities in borrow site N1. The DEIS
should be revised to address the alternative of limiting dredging to borrow site S | or
another site with a similar sand content and low fishery value. Based on information
provided in the DEIS, a sufficient volume of material is available at Sl, the use of
which would preclude the need to dredge in overwintering areas for important fishery
resources.

Corps Response: Disagree. See response to comment 4.02.7.

4.02.14 NMFS Comment: 6.04.1 Dredging Impact 6-7. paragraph 3. The
DEIS provides no basis for the conclusion that beach nourishment activities within
four miles of Oregon Inlet will not adversely impact larval fish recruitment into the
inlet. Information provided in the DEIS indicates that larvae generally move at a right
angle to the beach until they reach land fall, then parallel to the beach until they
reach an inlet. We are unaware of data that indicate the distance larvae are capable
of traveling parallel to the beach before they reach an inlet. Therefore, it is
inappropriate to imply that larval fish losses four miles from the inlet are of no
consequence.

Corps Response: See response to comment 4.02.2 above.
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4.02.15 NMFS Comment: 6.04-12 Impacts on the Marine Water Column

Page 6-11. paragraph 4. We agree that scientific data on the effects of beach
disposal in the surf zone on fishery resources are very limited. This paucity of data is
the basis for our determination that impacts to EFH (Surf Zone) and the associated
Federally managed species and their prey may be more than insignificant as
indicated in the DEIS. The magnitude of the impact of beach disposal in the surf
zone has yet to be determined and this uncertainty should be identified in the DEIS.

Corps Response: This uncertainty will be so noted in the FEIS Section 6.04.12.
However, limited scientific data is not a firm basis to determine that impacts are
more than insignificant.

4.02.16 NMFS Comment: 6.04.14 Impact Summa n Essential Fish H

Page 6-12, paragraph 3. See our comments on 6.04.12 Impacts on the Marine
Water Column_above. Also, see EFH comments that follow.

Corps Response: This will be so noted in the FEIS Section 6.04.14

4.02.17 NMFS Comment: 6.11.1 Commitments, Page 6-22. We recommend that
the list of commitments be revised to include the following: A commitment to limit
dredging for borrow material to borrow site S| or another site with similar sand
content and a low value to fishery resources.

Corps Response: Disagree. See response to comment 4.02.7.

4.02.18 NMFS Comment: A commitment to post-construction monitoring of all
borrow sites. The details of this monitoring effort should be coordinated with the
state and Federal resource agencies.

Corps Response: The Corps agrees to perform both pre- and post-construction
monitoring. See response to comment 4.02.2 above.

4.02.19 NMFS Comment: 6.11.2 Mitigation, Page 6-23. paragraph 4. COE-funded
monitoring of beach nourishment projects in Brunswick and New Hanover Counties
should better define the impact of beach disposal on early life history stages of
fishes and nursery area functions of the surf zone. A more acceptable approach for
this project would be to defer any decision on mitigation for impacts to fishery
resources until the above referenced studies are completed and evaluated against
this project.

Corps Response: See response to comment 4.02.2 above.
4.02.20 NMFS Comment: Essential Fish Habitat Comments Transmittal of the DEIS

initiated coordination procedures for EFH consultation pursuant to the MSFCMA.
Based on our review of the DEIS we have determined that the EFH assessment
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does not adequately address the project-related impact to Surf Zone (a subcategory
of marine water column) and Marine Water Column EFH. The NMFS is convinced
that dredging offshore for borrow material and the disposal of dredged material on
the Dare County beaches would adversely impact EFH. Furthermore, insufficient
information is available to reach a conclusion on the impacts of dredged material
disposal on early life history stages of Federally managed species. Therefore, we do
not concur with your conclusion that EFH impacts are minimal.

Corps Response: The NMFS has noted uncertainties regarding the magnitude of
Surf Zone impacts, listed important fish species and specialized uses of the project
area such as Nursery Area and Wintering Grounds, which are all acknowledged in
our assessment. The NMFS has provided no data or explanation that would support
non-concurrence with our conclusion.

4.02.21 NMFS Comment: Red drum, managed by the SAFMC, and summer
flounder and bluefish, managed by the MAFMC use the surf zone in the project area
as EFH. According to the DFR, about 17 miles of beaches incorporating about 600
acres of surf zone, will be periodically impacted by a total of 88.7-million cubic yards
of dredged material during the 50-year life of the project. This incremental addition to
the currently impacted shoreline described in Table 6.1 of the DEIS is significant and
adds to the cumulative area of North Carolina shoreline impacted by beach
nourishment on an annual basis. The COE recognizes that limited information is
available on the impacts of beach nourishment on early life history stages of fishes.
However, the DFR concludes that neither the three years required to construct the
project nor the 50-year maintenance plan will result in significant impacts. Studies
recently funded by the COE will examine the impacts of beach nourishment on early
life history stages, of fishes as a part of the Wilmington Harbor Improvement Project.
Also, the COE's Engineering Research and Development Center (ERDC), possibly
in cooperation with the National Ocean Service, Center for Coastal Fisheries and
Habitat Research, will soon conduct studies of the effects of various levels of
turbidity on larval fishes at the ERDC Field Research Facility at Duck in Currituck
County, North Carolina. In spite of the fact that these studies may clarify the impacts
of the disposal of dredged material in the surf zone, the DEIS makes no commitment
to defer action on the proposed project until appropriate studies are completed and
the results evaluated.

Corps Response: The number of cubic yards required for the 50-year life of the
project was reported to be 79,000,000 million cubic yards (Table D-8 of the draft
feasibility report and EIS). As explained in response to NMFS comment 4.02.1, the
total volume requirements for the 50-year life of the project have been reduced to
about 74.6 million cubic yards. See Section 6.01 regarding Cumulative Impacts.
See response to comment 4.02.2 above regarding monitoring and deferral of the
proposed action.

4.02.22 NMFS Comment: We also are concerned that borrow site Nl is located in
an important overwintering area for juvenile and adult summer flounder and spiny

FEIS Attachment C-12




dodfish, species managed by the MAFMC. Over the 50-year life of the project, up to
800 acres of habitat that supports these species would be altered. As noted under
our General Comments, suspended sediment levels may be greater than predicted
as a result of dredging in borrow site NI. If elevated turbidity levels in borrow site NI
result in avoidance of prime overwintering habitat or a reduction in feeding efficiency,
the EFH value of the area for summer fiounder and spiny dogfish would be reduced.
The DEIS therefore underestimates the potential impact dredging at borrow site NI
on overwintering habitat for migratory fish populations that represent the primary
brood stock for these species.

Corps Response: See the responses to comments 4.02.4 and 4.02.5 regarding
turbidity effects. The turbidity plumes produced will be localized to the dredge
location and will not result in adverse impacts to migratory fish populations. The
surface area of N1 that is proposed for use (300 acres), is a very small portion of a
much larger geographic area, that extends from about Nova Scotia to Cape
Hatteras, North Carolina and is considered wintering grounds for these species (See
attached seasonal distribution maps from NMFS Essential Fish Habitat Source
Documents for spiny dogfish and summer flounder). While we agree that these
species may be present, we are not aware of data that suggests any particular
affinity to N1 by spiny dogfish or summer flounder. Considering the distribution of
these species, the use of N1 as borrow site does not represent a substantial threat
to spiny dogfish or summer flounder populations.

4.02.23 NMFS Comment: In view of the above, the NMFS offers the following
recommendations.

4.02.24 NMFS Comment: EFH Recommendations

Implementation of the project should be delayed pending completion of the studies
to be funded by the Wilmington District and the ERDC. Completion of these studies
will provide new information on the impact of beach nourishment in nearshore areas
on early life history stages of Federally managed species.

Corps Response: See response to comment 4.02.2 above.

4.02.25 NMFS Comment: To minimize the direct and indirect impact of turbidity, the
COE should ensure that the project does not use any sediment which consists of
more than 10 percent silt or clay particles.

Corps Response: See the responses to comments 4.02.4 and 4.02.5 regarding
turbidity effects. The sediment at all of the proposed borrow sites is primarily sand.
Based on the estimated strength of the turbidity or sediment resuspension source
differences in dredge-induced turbidity caused by the differences in sediment
characteristics between borrow area N1 and the other borrow areas will not be
significant. Dredging within N1 is not expected to produce turbidity levels
significantly higher than those for the other borrow areas.
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4.02.26 NMFS Comment: The project plans described in the DEIS should be
revised to avoid impacts to overwintering habitat for the Federally managed spiny
dogfish and summer flounder by eliminating dredging in site NI and limiting dredging
for borrow material to site S| or another site with similar sand content and low fishery
value.

Corps Response: See response to comment 4.02.7.

4.02 U.S. Department of Commerce, Office of the Under Secretary for Oceans

and Atmosphere, National Geodetic Survey (NGS), letter dated August 3,
2000

4.03.1 NGS Comment: The subject statement has been reviewed within the areas
of the National Ocean Service's (NOS) responsibility and expertise and in terms of
the impact of the proposed actions on NOS activities and projects.

Corps Response: Noted.

4.03.2 NGS Comment: All available geodetic control information about horizontal
and vertical geodetic control monuments in the subject area is contained on the
National Geodetic Survey (NGS) home page at the following Internet World Wide
Web address: http://www.ngs.noaa.gov. After entering the NGS home page, please
access the topic "Products and Services" and then access the menu item "Data
Sheet." This menu item will allow you to directly access geodetic control monument
information from the NGS database for the subject area project. This information
should be reviewed for identifying the location and designation of any geodetic
control monuments that may be affected by the proposed project.

Corps Response: We will access the data NGS database to confirm that no NGS
monuments will be disturbed by the project.

4.03.3 NGS Comment: If there are any planned activities which will disturb or
destroy these monuments, NGS requires not less than 90 days' notification in
advance of such activities in order to plan for their relocation. NGS recommends that
funding for this project includes the cost of any relocation(s) required.

Corps Response: We do not anticipate that any NGS monuments will be impacted
by the project. However, in the event a monument is disturbed, the Corps will fully
comply with NGS reporting requirements and the project will assume financial
responsibility for their replacement. No line item for this activity will be included in
the project cost estimate as this and similar matters are considered to be
contingency items.

4.03.4 NGS Comment: For further information about these geodetic monuments,
please contact Rick Yorczyk; NOAA, NOS, National Geodetic Survey, N/NGS;
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SSMC3 8636, 1315 East West Highway; Silver Spring, Maryland 20910; telephone:
301-713-3230 x142; fax: 301-713-4175.

Corps Response: Noted.

4.03.5 NGS Comment: Regarding the potential impact on NOAA's nautical charts,

the recommended plan will not directly or significantly affect the safety of navigation.
However, any shoreline changes should be reflected on nautical charts. NOS would
like U .S. Army Corps of Engineers blueprints of this project upon completion so that

any related changes can be accurately detailed on future editions of affected NOS
charts.

For further information about these charting activities, please contact Howard
Danley; NOAA, NOS, Office of Coast survey, N/CS28; SSMC3 7458: 1315 East
West Highway; Silver Spring, Maryland 20910; telephone: (301)713-2732 xI05.

Corps Response: A commitment to provide as built plans to NOAA upon
completion will be added to section 6.12.1

4.04 Atlantic States Marine Fisheries Commission (ASMFC), letter dated
August 23, 2000.

4.04.1 ASMFC Comment: We appreciate the opportunity to comment on the
Feasibility Report and Draft Environmental Impact Statement (DEIS) on Hurricane
Protection and Beach Erosion Control in Dare County, North Carolina. The Atlantic
States Marine Fisheries Commission, comprised of the fifteen Atlantic Coastal
States and chartered by Congress in 1942, collectively manages the fishery
resources in state waters along the Atlantic Coast.

Corps Response: Noted.

4.04.2 ASMFC Comment: We are particularly concerned with this proposed beach
nourishment project because of the potential negative impacts on many of our
managed species including striped bass, summer flounder, spiny dogfish, weakfish,
and Atlantic Sturgeon. The proposed borrow site is important habitat for these
species. According to survey work in the area, this site serves as striped bass
wintering grounds, as well as spiny dogfish and summer flounder nursery areas.
Tagging studies have indicated that fish found in this area are from North Carolina
as well as farther north along the coast to Maine.

Corps Response: See response to 4.02.22
4.04.3 ASMFC Comment: Withdrawing sand from the proposed borrow site (S |) for
fifty years as outlined in the DEIS could have significant impacts on these important

fish stocks. Because of the huge volume of sand proposed for removal, the project
could permanently alter the physical structure of the bottom. This project could
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severely impact the area's benthic community, which could negatively impact the
prey organism species composition, distribution, and abundance patterns. While we
are aware of evidence which indicates that the benthos may repopulate an area after
sand is removed, because the pumping of sand will continue annually for fifty years,
we firmly believe that this project could permanently alter the food chain dynamics of
the area.

Corps Response: Cumulative impacts on fishery resources are discussed in
Section 6.11 of the Final EIS.

4.04.4 ASMFC Comment: While the draft EIS touched on some of our concerns,
the document did not adequately address them. There is no discussion of the
economic costs of lost revenues from project impacts on the commercial and
recreational fishing industries in the area. There is more marine sport fishing in Dare
County than in any other area of North Carolina. Many of the tourists mentioned in
the report are sport fishermen and this project could negatively impact the fish and
fishing opportunities available to them.

Corps Response: The DEIS section 6.04.3 describes potential impacts to
commercial and recreational fisheries. These impacts are believed to be primarily
inconvenience to sport and commercial fishermen involving minimal associated
costs. In most cases, avoidance of the dredge operation and pipeline would not
involve additional cost. Therefore, an attempt to measure the costs associated with
these impacts for inclusion in the economics of the project was not made.

4.04.5 ASMFC Comment: The draft EIS mentions that the project could affect many
of our managed species but there is not adequate discussion of the magnitude of the
environmental or economic impacts. In addition, we are aware that many beach
nourishment projects are proposed on the Atlantic Coast and feel the cumulative
impacts of all these projects on fishery resources should be addressed.

Corps Response: We have expanded our discussion and analysis of cumulative
impacts to fishery resources. Please see Section 6.11. in the Final EIS.

4.04.6 ASMFC Comment: We are currently in the process of updating many of our
interstate fishery management plans. These updated plans will include a habitat
source document outlining the habitat needs of the species and habitat areas of
particular concern. We anticipate striped bass, summer flounder, spiny dogfish, and
Atlantic Sturgeon to be completed within the next year. We will provide this
information to the Army Corps of Engineers and would expect this information to be
taken into account in the future planning for this project.

Corps Response: Thank You. We welcome any information that we can use to
better understand the impacts of our activities or use to reduce those impacts.
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4.05 U.S. Environmental Protection Agency, Region IV (USEPA), letter dated
August 29, 2000

4.05.1 USEPA Comment: Pursuant to Section 309 of the Clean Air Act and Section
102(2)(C) of the National Environmental Policy Act (NEPA), EPA, Region 4, has
reviewed the subject document, an evaluation of the environmental consequences of
long-term sand emplacement on approximately 16 miles of eroding shoreface. The
proposed nourishment is divided into two reaches, viz., North Project Area
encompassing Kitty Hawk and Kill Devil Hills and a South Project Area
encompassing Nags Head and Cape Hatteras National Seashore. Two offshore
borrow areas comprising approximately 7 square miles will be mined for the
necessary sand during the project's life span. Given the magnitude of the initial
project construction coupled with the desire to reduce mobilization costs, it was
deemed necessary to void the seasonal dredging restrictions usually operative for
nourishment projects. Since the time window in which dredging occurs is so
important to mitigating environmental losses (especially turtle nesting), the
consequences of this decision will be more definitively examined via consultation
with the U.S. Fish and Wildlife Service (USFWS). Specific measures by which this
matter is resolved should be discussed in the final EIS.

Corps Response: See response to NMFS comment 4.02.1 for revised project
lengths and 50-year volumetric requirements. The Corps recognizes the risks and
costs of performing dredging work outside of the normal dredging window and has
proposed the current project schedule only because it believes it to be in the overall
public interest. We will work with the U.S. Fish and Wildlife Service to minimize
project impacts to the maximum extent practicable.

4.05.2 USEPA Comment: The Wilmington District (District) has committed to a
project alternative which is conceptually in conflict with recent decisions made by the
State of North Carolina and the Outer Banks Erosion Task Force, together with the
past Land Use Plans for the local communities involved. Each of these entities is on
record as having serious reservations about the adverse environmental ramifications
of routinely applying a beach nourishment solution to all shore line erosion problems.

Corps Response: The Wilmington District has participated in the activities of the
Outer Banks Erosion Task Force since its inception in 1993. The District also has a
representative on the Outer Banks Science Panel appointed by the North Carolina
Department of Transportation (NCDOT) to provide scientific and engineering
guidance to the Task Force. The purpose of the Task Force is to develop a long-
term plan to preserve the NC 12 transportation corridor along the Outer Banks. To
that end, the Task Force formulated a plan of study that would consider all
alternatives including beach nourishment. This study was initiated this year and is
being conducted under the auspices of the Dare County Beaches authorization. The
scope of the study will include all of the Outer Banks south of Oregon Inlet to
Ocracoke Inlet. We are not aware of any position taken by the Task Force that would
preclude beach nourishment as a viable option. As is the case for all the
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alternatives, beach nourishment will be evaluated for its engineering feasibility, cost
effectiveness, and environmental consequences.

NCDOT and the Outer Banks Erosion Task Force along with other Federal, State,
and local agencies and private interest groups, have considered various options for
protecting an erosion “hot spot” situated between Avon and Buxton on Hatteras
Island for a period not to exceed 10 years. Due to the short duration of the
protection period and the high cost associated with beach nourishment relative to
the other feasible alternatives, the NCDOT Science Panel did not favor beach
nourishment as a short-term solution for this particular site. However, this
recommendation does not apply to the feasibility study being conducted for the long-
term protection of the entire NC 12 corridor, nor does it apply to this project. The
feasibility of beach nourishment as a long-term solution for all of the erosion “hot
spots” will be evaluated on a case-by-case basis and will be weighed against other
options developed for these areas.

With regard to local land use plans, the study for protecting the Dare County
shoreline north of Oregon Inlet is sponsored by Dare County and has the full support
of the County and all of the incorporated towns in the study area. While some
communities may have previously supported alternative management approaches,
including relocation and retreat, the support by the local entities for the current study
demonstrates that they are not tied to this past management practice and are
seeking alternative measures that would be in the overall best interest of the area.

4.05.3 USEPA Comment: In an immediately related matter, the DEIS has some
procedural shortcomings in that of the three planning objectives listed on page
2-2:,viz., (a) Reduce the adverse effects of hurricanes and northeasters including
flooding and erosion, considering nonstructural, structural, and no Federal Action
aiternatives; (b) Avoid or minimize impacts to natural resources, including beach
invertebrates, marine fish, sea birds, and marine mammals; and (c) Protect
endangered and threatened species, only reduction of property damage from storms
is given an adequate examination. Given that the entire analysis immediately follows
from what a proposal seeks to produce, this matter should be addressed in greater
detail the final document.

Corps Response: We disagree that only reduction of storm damages was
adequately examined. Throughout planning for the proposed project we have
attempted to minimize impacts to the environment and listed species. Examples
would be choosing the least environmentally damaging borrow site (all estuarine
sites and hardbottom areas avoided), timing construction and maintenance to
reduce impacts to the maximum extent practicable, and using endangered species
observers and nest relocation when needed. In addition, some structural measures
such as groin fields and seawalls were not examined in detail because of their high
environmental costs. We believe we have made every reasonable effort to address
each of these planning objectives.
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4.05.4 USEPA Comment: Our specific comments on this proposal directly track
those already provided in the USFWS Coordination Report and by the overview
given in the presentation by Dr. Robert Dolan. The concerns raised by these
commentors about the environmental, geotechnical, and societal ramifications of this
extensive nourishment plan were explored by the District. While each of their major
subject matter areas received a response, we do not agree with many of the
conclusions drawn in this regard by the District about the lack of any adverse
long-term environmental impacts resulting from this proposal, whether the federal
interest will provide a real long-term solution to the current erosion situation, and/or

address (or even lessen) the potential for ever increasing real estate (societal)
losses.

Corps Response: Noted.

USEPA Comment: The idea that there are sufficient resources (sand, financial, or
otherwise) to protect all eroding shorelines within the District's boundaries via a
beach nourishment/dune construction solution needs to be explored more
definitively in the final document.

Corps Response: The DEIS only addresses sand resources necessary to protect
the project area over the next 50 years. In this regard, sufficient beach compatible
material has been identified for this purpose. With respect to other areas within the
State that are vying for coastal storm damage reduction projects, the first order of
business for each area will be the search for and identification of suitable sand
resources to support a project for at least 50 years. We know that in certain areas of
the State, sufficient sand resources may not be available to support large-scale
projects such as the one being recommended for Dare County. In these areas,
management of the coastal erosion problem and the prevention of storm damages
will focus on better management of the limited sand resources in the area that are
being trapped in tidal inlets, navigation channels, or in natural shoals.

Analysis shows that sand resources in the area are adequate to construct and
maintain the recommended project. As for financial resources, when a Corps district
is tasked with studying the feasibility of erosion control measures for a given beach,
whether or not the project will be funded is not part of the evaluation at the District
level. Congress will decide that issue. Financial constraints of the local sponsor,
however is a consideration at the District level. In the case of Dare County
Beaches, the Wilmington District believes that the sponsor is willing and capable of
meeting its financial commitment for the recommended project.

4.05.6 USEPA Comment: Moreover, there should be an evaluation of the
environmental consequences of the cumulative impacts of the initial construction
coupled with the repetitive episodes on both the receiving and borrow sites.

Corps Response: The cumulative impacts analysis has been expanded, see
section 6.11 of the Final EIS.
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4.05.7 USEPA Comment: Further, it should also be made clear to the decision
maker(s) for this project that the protection attendant to this sand redistribution is
only operative for relatively minor storm events. In fact, larger, admittedly less
frequent, storms would completely subsume any protection provided by the project,
but would destroy the intensified development engendered by a false sense of
protection.

Corps Response: Disagree. The Wilmington District has two beach nourishment
projects that have been in operation since 1965, one at Wrightsville Beach and the
other at Carolina Beach. Construction of a third storm damage reduction project,
known as the Kure Beach project (located immediately south of Carolina Beach),
was completed in February 1998. Since 1996, the Carolina Beach and Wrightsville
Beach projects have been exposed to Hurricanes Bertha and Fran in 1996;
Hurricane Bonnie in 1998; and Hurricanes Dennis and Floyd in 1999. Three of
these storms, Bertha, Fran, and Bonnie passed directly over the project areas.

Hurricane Fran, which hit the area in September 1996, was the most severe of all of
the recent storms and produced high water levels comparable to the previous storm
of record, Hurricane Hazel of October 1954. Both the Wrightsville Beach and
Carolina Beach projects survived the combined effects of Hurricanes Bertha and
Fran in 1996 without any serious damage to the majority of the artificial berm and
dune. Furthermore, the projects prevented major damage to ocean front
development while other affected beach communities located along Topsail Island
and the pre-project area of Kure Beach suffered major structural damage and
structure loss. A draft report on the differences in the impacts of these storms on the
protected and unprotected coastal communities, which was prepared by the Corps
of Engineers Institute for Water Resources, was published in June 2000 with the
final report scheduled for publication later this year. This report fully documents the
protective value provided by the Wrightsville Beach and Carolina Beach projects.

Hurricane Bonnie struck the area in July 1998, or just a few months following the
completion of the Kure Beach project. Hurricane Bonnie produced no damage along
the ocean front of Kure Beach and no damage to the older projects at Wrightsville
Beach and Carolina Beach. The actual performance of these projects during these
recent storms clearly demonstrates and confirms their ability to prevent damage due
to coastal storms as well as eliminate damages associated with long-term erosion
trends.

The recommended project would provide some degree of protection (i.e., lowering
damages) to all but the most catastrophic of storms—perhaps a category 5
hurricane. The Corps does not agree that beach nourishment projects lead to an
intensification of development. History shows that the intensification comes with or
without a project.
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4.05.8 USEPA Comment: We continue to believe that the need for routine
maintenance to sustain these beach projects underestimates the direct, indirect, and
cumulative impacts on the biological resources which are permanently destroyed in
the process of sand manipulation. Since our perspectives regarding the overall
merits of beach nourishment continue to be so divergent from that of the District, it
would be helpful to have a meeting of the state/federal stakeholders involved with
these type projects to discuss their ramifications.

Corps Response: The Wilmington District Corps of Engineers would invite any
interested agency, individual or group that would like to meet for discussions
regarding the Dare County Beaches (Bodie Island Portion) Feasibility Report and
Environmental Impact Statement during the public comment period to contact the
project manager, Sharon Haggett at (910) 251-4441 as early as possible. The
District will work to accommodate all reasonable requests with a one-on-one
meeting with the requesting organization to be conducted in the Wilmington District
offices at 69 Darlington Avenue, Wilmington, North Carolina.

4.05.9 USEPA Comment: We have assigned this particular project a rating of EC-2.
That is, we have pronounced environmental concerns about the election of
maintaining a given amount of beach in a specific location in a high energy marine
environment given the magnitude of processes working contrary to this objective.
Additional information derived from an interagency meeting would more definitively
frame those areas of agreement/disagreement in this regard. The results of this
dialogue should be included in the final EIS.

Corps Response: The District has fully coordinated this project with all interested
agencies, both through the scoping process and through agency review of the DEIS.
We believe that the areas of agreement/disagreement are clear. As indicated in
response to comment 4.05.8, above, we will be happy to discuss the project with any
agency representatives who wish to contact us through the project manager. We do
not, however, intend to host an interagency meeting for that purpose with regard to
this particular project.

4.06 U.S. Department of the Interior, Fish and Wildlife Service (USFWS),
National Park Service (NPS), and U.S. Geological Service (USGS), letter
dated September 14, 2000

4.06.1 USFWS Comment: The Department of the Interior has reviewed the Draft
Feasibility Report and EIS on Hurricane Protection and Beach Erosion Control, Dare
County Beaches (Bodie Island Portion), Dare County, North Carolina, Vol. 1, as
requested.

Corps Response: Noted.

4.06.2 USFWS Comment: The U. S. Fish and Wildlife Service, the National Park
Service, and the U.S. Geological Survey provided comments which are enclosed as
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nortnern area or 0.U1 miles ana a soutnern area or ¥.oo miles) was economically
justified. These areas would be protected by constructing an artificial dune at 13
feet above the National Geodetic Vertical Datum (NGVD), approximately mean s¢
level, behind an artificial berm (subaerial beach) 50 feet wide. The two disjunct
placement areas, totally 12.54 miles, would have a 3,000-foot transitional area at
each end of the main fill. The four transition areas would add 12,000 feet (2.27
miles) to the disposal area, for an overall project length of approximately 14.8 mil
Initial project construction would require 12,480,000 cubic yards of sand.
Renourishment would require 4,160,000 cubic yards of sand with each segment
being renourished every three years. The official life of the project is 50 years. Sa
would be taken from one northern (N1) and one southern (S1) borrow areas local
offshore in water beyond the -30 foot NGVD contour line, but within the 3-mile linr
of state-controlled waters. The two borrow sites cover approximately seven squat
miles. Material would be collected by pipeline or hopper dredges and moved by
pipeline to the beaches. The pipeline would be routed along the ocean shoreline.

Corps Response: See response to NMFS comment 4.02.1 for revised project
lengths and 50-year volumetric requirements.

4.06.4 USFWS Comment: These comments are submitted in accordance with th
Fish and Wildlife Coordination Act (FWCA) (48 Stat. 401, as amended; 16 U.S.C.
661-667d) and Section 7 of the Endangered Species Act of 1973, as amended (1
U.S.C. 1531-1543). These comments do not constitute the report of the Secretar
the Interior as required by Section 2(b) of the FWCA. The Fish and Wildlife Servic
(Service) provided a Draft FWCA Report (U. S. Fish and Wildlife Service [hereaft
USFWS] 1999) to the Wilmington District, U. S. Army Corps of Engineers. The
Service plans to provide a Final FWCA Report in conjunction with the Biological
Opinion in mid-November, 2000.

Corps Response: Noted.
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a significarh{ risk of creatmg serious environmental debradation. Mistakes are alsc
extremely costly to undo.

Corps Response: Noted.

4.06.8 USFWS Comment: The Service has reviewed the DFR and DEIS and
presents four important ideas for consideration. These ideas arise from the miss
of the Service to conserve, protect and enhance fish and wildlife and their habitat

First, beaches and marine areas, both nearshore and offshore, are important hal
for many important fish and wildlife resources. The Service presented informatior
the existing fish and wildlife resources of the project area (USFWS 1999). The C«
(DEIS, p. 2-2) expresses concern for the "high value resources in the project are:
The beaches are heavily used by migrating shorebirds (DEIS, p. 5-2). Marine wa
in the vicinity of potential beach nourishment areas and offshore borrow sites

provide habitat for a variety of ocean fish (DEIS, p. 5-6). The intertidal zone withir
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greater development. The initial placement of sand creates an impression of
permanency for beachfront structures. Based on the perception of permanency,
larger and more expensive structures are built. When the initial sand placement
washes away, the value of property in danger is greater and greater funds can be
justified for additional sand placements. However, this loop cannot continue
indefinitely. At some point the availability of affordable sand, or sand at any price,
will end. By that time, the level of development will have increased to the point th:
policy of letting nature take its course would result in staggering economic losses
The only remaining option will be a seawall that would rapidly lead to the destruct
of the beach. The structures will be saved, but all habitat values of the beach will
vanish. There is emerging evidence for this beach loss scenario today. Dean (19
p. 119) writes that Miami Beach, Florida, an area nourished since 1977, has a be
so inhospitable to small beach creatures and the birds that feed on them that the
beach is quiet and "bereft of life."
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the proposed beach disposal area serves as habitat for invertebrates that provide an
important food source for surf-feeding fish and shorebirds (DEIS, p. 5-7). Sea turtles
use the project area beaches for nesting (DEIS, p. 5-23). Project area habitats are a
significantly important resource both regionally and nationally.

Corps Response: Noted.

4.06.9 USFWS Comment: Second, the large scale dredging and sand placement
associated with constructing and maintaining artificial beaches and dunes create
both short-term and long-term adverse environmental impacts on these resources.
The Corps states (DFR, p. 85) that some adverse environmental impacts are
anticipated. Section 10 of the Service's Fish and Wildlife Coordination Act Report
discussed the likely impacts of the proposed construction (USFWS 1999, pp 115-13

1).
Corps Response: Noted.

4.06.10 USFWS Comment: Third, from a long-term perspective of a hundred years
or more, static beachfront development cannot coexist with the habitat values of a
natural beach. The Corps states (DEIS, p. 8-11) that continued development in the
project area will occur with or without the project. The Service believes that future
development in the absence of an artificially maintained berm-dune system would be
fundamentally different from that which would occur if natural forces are not allowed
to dominate the area. Without the commitment for an artificial berm-dune system,
beachfront lots would not be viewed as permanent. There would be a recognition
that the beach would continue to recede landward. Such a recognition would surely
influence the type and level of development. Development would be more modest
and perhaps built to allow for periodic retreats from the ocean. The creation of an
artificial berm-dune system creates a positive feedback loop in which ever greater
property values demand ever greater expenditures for protection that leads to
greater development. The initial placement of sand creates an impression of
permanency for beachfront structures. Based on the perception of permanency,
larger and more expensive structures are built. When the initial sand placement
washes away, the value of property in danger is greater and greater funds can be
justified for additional sand placements. However, this loop cannot continue
indefinitely. At some point the availability of affordable sand, or sand at any price,
will end. By that time, the level of development will have increased to the point that a
policy of letting nature take its course would result in staggering economic losses.
The only remaining option will be a seawall that would rapidly lead to the destruction
of the beach. The structures will be saved, but all habitat values of the beach will
vanish. There is emerging evidence for this beach loss scenario today. Dean (1999,
p. 119) writes that Miami Beach, Florida, an area nourished since 1977, has a beach
so inhospitable to small beach creatures and the birds that feed on them that the
beach is quiet and "bereft of life."
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Corps Response: The various scenarios listed above are purely speculative. The
Corps is not aware of any definitive studies that support the assertions that beach
nourishment projects induce development. In response to an Office of Management
and Budget directive, the Corps of Engineers, under the auspices of the Water
Resources Support Center, Institute for Water Resources, conducted a study of its
shore protection program and evaluated the possible relationship between beach
development and coastal protection projects. The final report was published in June
1996 as IWR Report 96-PS entitled “An Analysis of the Corps of Engineers Shore
Protection Program.” Chapter 6 of that report, which was prepared by economic
consultants from George Washington University, specifically addresses the induced
development issue. The conclusions of that study were:

“Conclusion: Corps projects have been found to have no measurable
effect on development, and it appears that Corps activity has little effect
on the relocation and/or construction decision of developers, homeowners,
or housing investors.”

The entire coast of North Carolina has undergone tremendous development during
the last two decades, for the most part, in the absence of beach nourishment. There
are only three storm damage reduction projects in the State, Wrightsville Beach,
Carolina Beach, and Kure Beach. Wrightsville Beach and Carolina Beach were both
constructed in 1965 while Kure Beach was completed in 1998. These three projects
only cover approximately 9.8 miles of the North Carolina coast. All three of these
storm damage reduction projects were constructed along areas that were essentially
fully developed at the time of their construction. In this regard, the requirements for
Federal participation in coastal storm damage reduction projects essentially dictate
that these projects be constructed along areas that have a high degree of
development. That is, in order for the Federal Government to cost share in 65
percent of the initial construction of the project, at least 50 percent of the project’s
benefits must be for storm damage reduction. Over the years, some improvements
have been made in the character of the development in Wrightsville Beach and
Carolina Beach, however, the overall density has not been significantly changed.
Furthermore, the character of the new structures at Carolina Beach and Wrightsville
Beach is not unlike the structures being constructed in unprotected areas. The
replacement structures must meet modern building codes which are more stringent
than the ones in place when the original structures were built. As a result, the
replacement structures are more resistant to wind and flood damage.

Even if beach protection projects were preferred for development over unprotected
areas, structures protected by these projects are subject to less risk and less
damage than structures located in unprotected areas. This was graphically
demonstrated in Hurricane Fran as damage to ocean front development at
Wrightsville Beach and Carolina Beach due to ocean waves and storm surge was
minimal compared to the damage experienced by neighboring unprotected beaches.
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4.06.11 USFWS Comment: Fourth, the Service would accept a decision to foliow a
course of creating an artificial berm-dune system if all the social, economic, and
environmental consequences of the various alternatives for reducing storm damage
are completely developed and analyzed. However, any failure to fully comply with
the letter and spirit of NEPA raises serious concerns about the legal foundation of an
alternative selected for implementation.

Corps Response: CEQ regulations require that the Corps explore and evaluate all
‘reasonable alternatives, and for alternatives which were eliminated from detailed
study, briefly discuss the reasons for their having been eliminated.” 40 CFR Section
1502.14(a). Neither the letter nor the spirit of NEPA requires the Corps to fully
evaluate all alternatives to a proposed action; only alternatives that are reasonable
or feasible need be evaluated in detail. The Corps expanded the documentation of
its findings concerning the non-structural alternative in both Appendix H and the
Alternatives Section of the Final EIS. The treatment of alternatives in these
documents complies with both the spirit and the intent of NEPA.

4.06.12 USFWS Comment: The Service believes that documents prepared under
NEPA benefit from a clear distinction between the "need" for federal action and the
"purpose” for the project under consideration. This distinction assists decision
makers and the public to fully understand the alternatives being presented and
ultimately leads to a better informed decision. While these two aspects are often
discussed concurrently, these comments discuss each separately.

Corps Response: Noted.

4.06.13 USFWS Comment: A need expressed during project planning should be a
well-defined problem. Furthermore, the problem should not be stated in a manner,
which points to a single solution. The DEIS states (p. 2-1) that the Dare County
beaches need shore protection. The DFR (p. 9) also indicates that shore protection
is a suitable federal objective. Neither of the broad statements of need specifically
mention the beneficiaries of the protection sought. Shore protection is later divided
into two components: (1) reduction in damage caused by major coastal storms; and,
(2) the control of beach erosion, the steady reduction in the distance between the
ocean and fixed structures.

Corps Response: The problem is hurricane and storm damage and beach erosion.
Hurricane and storm damage reduction and beach erosion control are considered to
be benefits to the nation. These benefits, referred to as National Economic
Development (NED) benefits, are used in evaluating the economic feasibility of the
various alternatives considered and also used for selecting the NED plan. The NED
plan is the plan that maximizes the net average annual benefits.

4.06.14 USFWS Comment: The DFR (pp. 24-29) presents a thorough history of the

devastating storms that have impacted the project area, and notes that hurricanes
and storms can sweep away entire structures. The Service recognizes this need.
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The need to control the distance between fixed structures and the ocean during non-
storm conditions is more complicated. Local interests have expressed a need for
beach erosion control since (DFR, pp. 8-9) "[a] severe erosion problem exists in
much" of the 20-mile project area. This problem is later linked to "damages", but
without specifying what had been damaged (DFF, p. 10). The DFR later states (p.
14) that the problem of beach erosion refers to long-term shoreline recession rather
than the rapid recession that occurs during storms, and that this problem threatens
structures located just upland of the shoreline. By 2054, progressive long-term
erosion is expected to have "claimed more than 1,000 structures ... and to have also
washed out NC [highway] 12 in Kitty Hawk." (DFR, p. 23).

Corps Response: Structures and lands have been damaged by hurricanes and
storms as well as by beach erosion. Erosion consists of rapid shoreline retreat due
to hurricane and storm action and also long term erosion due to shore processes.
This shoreline retreat, if unabated, will result in damages to structures and lands
located adjacent to the ocean shoreline. If left unprotected, structures will also be
damaged by wave overwash from hurricanes and storms.

4.06.15 USFWS Comment: The Corps seeks to equate shoreline recession with
inland erosion where the natural hydrologic cycle does indeed transport sediment
completely out of the area from where water first picks up material. Sediment picked
up in inland mountains can in theory be carried to the sea. Inland erosion can
produce a permanent lost of land. The Corps states (DFF, p. 14) that". . . land
losses to progressive erosion are essentially permanent.” The situation on Atlantic
barrier islands is completely different. The barrier islands are surrounded by water
that has been rising for five to eight thousand years (Inman and Dolan, 1989;
USFWS, 1999, pp. 6,9). Dean (1999, p. 34) writes that the Intergovernment Panel
on Climate Change, a United Nations organization, anticipates the sea level to rise
by one to three feet by the middle of the 21' century. If barrier islands could be
destroyed by the type of "erosion" suggested by the Corps, they would have
disappeared thousands of years ago. The reason that barrier islands still exist is
they move landward toward higher ground in response to rising seas (see Figures 3
and 5, USFWS 1999). The barrier islands stay pretty much the same size, but occur
in a different location.

Corps Response: Based on the geologic record of sea level rise, sea level rose at
an extremely rapid rate from 20 thousand years before present to 6 thousand years
before present. The rate of rise during this 15 thousand year period was 0.8
meters/century (Department of Energy 1988). Over the last 6 thousand years, the
geologic record indicates that sea level has slowed to 0.08 meters/century
(Department of Energy1988). The geologic record also indicates that the modern
day barrier islands are approximately 5 to 6 thousand years old. Based on this
geologic record, barrier island migration was probably active during the period of
rapid rise in sea level (20 thousand to 6 thousand years before present) but slowed
or ceased when the rate of sea level rise decreased 6 thousand years ago.
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Comparative analysis of barrier island changes dating from the mid 1800’s to the

mid 1940’s indicate that the barrier islands did not migrate during this 75 year period.

The Wilmington District compared detailed maps of the barrier islands from
Rodanthe south to Beaufort Inlet as well as Masonboro Island, located along the
southern portion of the North Carolina coast. The comparative analysis determined
changes in the ocean shoreline position, changes in the sound shoreline position,
and changes in the marsh vegetation line over the approximately 75 year period.
Note that the marsh vegetation line is the line that separates the upland areas of the
barrier islands from the soundside marsh. This particular time period was selected
for analysis as it did not include significant impacts of the artificial dune building
program on Hatteras and Ocracoke Islands that began in the mid to late 1930’s.
The general findings of this analysis are reported in the Phase Il General Design
Memorandum for the Manteo (Shallowbag) Bay project (also known as the Oregon
Inlet project) as well as in Shore and Beach (publication of the American Beach
Preservation Association). The study found that all of the barrier islands, including
Core and Shackleford Banks which were not included in the dune building program,
are experiencing general erosion on both the ocean and sound sides. Also, the
marsh vegetation line generally moved seaward. These measured changes were
deemed to be consistent with changes one would expect as a result of a 0.75 to 1.0
foot rise in sea level during the analysis period. The only area exhibiting classic
barrier island retreat characteristics was the east end of Ocracoke Island which
“rolled over” in response to a sediment deficit created by the opening of Hatteras
Inlet in 1846. The general findings of the Wilmington District study were verified by
subsequent work of Everts, Battley, and Gibson in a report entitied “Shoreline
Movement” which was published as a Coastal Engineering Research Center
Technical Report TR CERC-83-1. Everts, et al also found that the islands from
Virginia Beach south to Cape Hatteras were eroding on both the ocean and sound
side.

Recently, Dr. Stan Riggs of East Carolina University, has put forth a new theory
regarding the future of the barrier islands that appears to agree with the historic
changes that have taken place over the last 150 years. Dr. Riggs hypotheses that
the islands will gradually erode and become so narrow that the advent of a category
4 or 5 hurricane in the next 20 to 30 years will breach the islands in several places,
resulting in a series of islands from Oregon Inlet south to Cape Hatteras. While we
do not necessarily agree with the timing of Dr. Riggs’ predictions, Dr. Riggs
apparently recognizes the threat that ocean and sound side erosion poses to the
barrier islands. His predictions are not unlike what occurred to the Isles Dernieres
off the Louisiana coast between 1978 and 1983 (Department of Energy 1988) in
which the island responded to an accelerated rate of relative sea level rise by
deteriorating into a series of 5 small islands.

In summary, while barrier island migration apparently played a major role in the

development of the present-day barrier island system, the geologic record does not
provide any indication that this process is continuing or having any influence of the
present physical make-up of the barrier islands. The overwash episodes that have

FEIS Attachment C-28




occurred during the last 150 years have rarely penetrated beyond the sound side
shoreline. Most overwash episodes resulted in sediment deposition either on the
upland portion of the islands or just beyond the marsh line defined above.
Accordingly, barrier island migration and/or rollover is not considered to be a
significant factor in the management of the barrier islands over the next 50 to 100
years.

(Department of Energy, Workshop on Sea Level Rise and Coastal Processes, Office
of Energy Research, Office of Basic Energy Sciences, Carbon Dioxide Research
Division, DOE/NBB-0088, Palm Coast, Florida, March 9-11, 1988. )

4.06.16 USFWS Comment: One natural process that allows the islands to survive is
the movement of sand from the ocean front over the island to the back, or sound,
side. This process is called island overwash. However, this natural mechanism for
island survival has been diminished in the project area. Artificial shoreline dunes
hinder the island overwash process. Ironically, the DFR (pp. 14, 24, 37) states that
erosion has removed much of a "natural protective dune system" in the project area.
Characterizing shoreline dunes in the project area as "natural" is incorrect since
shoreline dunes were made by the Civilian Conservation Corps in the 1930s. Dean
(1999, p. 62-63) writes that:

". .. the entire string of barrier islands that stretches its narrow way from the Virginia

border past Cape Hatteras to Ocracoke is fronted by a sea wall. It looks like a sand

dune but it is a wall just the same, built by the Civilian Conservation Corps in a
project started during the Depression.... and its aim was to improve the Bank's
economy by holding off the sea and allowing the construction and preservation of a
paved road."

The issues associated with the man-made dune reflect the feedback loop mentioned
earlier. Dune construction in the 1930s facilitated the existing development which
can now be used to justify larger, more costly measures to protect structures since
the initial dune is being eliminated by natural forces.

Corps Response: See responses to 4.06.15 and 4.06.10. We concur the dune is
not natural.

4.06.17 USFWS Comment: When the process of island migration is considered, the
Corps is wrong in assuming that long-term ocean processes are destroying the
barrier islands. Some sand that is prevented from moving to the back side of the
island eventually goes back out to sea, and may ultimately be lost to the barrier
island ecosystem. Sand moved inland by smaller storms is pushed back to the
beach and may also be lost. This is the real threat to the long-term survival of the
barrier islands.

Corps Response: See response to 4.06.15.

FEIS Attachment C-29




4.06.18 USFWS Comment: The Corps should redefine the need, which is now
designated as "beach erosion control" and give a more accurate assessment of
exactly what is needed. The Corps should acknowledge that the sea level is rising
and that barrier islands adjust to this rise by moving landward. The westward
movement of the shoreline is not due to erosion analogous to that occurring inland,
but is simply an adjustment to rising sea level. The Service will use the term
shoreline adjustment to refer to the movement of the shoreline. However, the Corps
refers (DFR, p. 30) to progressive beach erosion due to long-term shore processes
as a problem. If the Corps considers the shoreline adjustment associated with island
migration to be a problem, that position should be clearly defined and stated.

Corps Response: The definition of erode, as given in Webster's Dictionary, is as
follows:

“1: to diminish or destroy by degrees: a: to eat into or away by slow
destruction of substance:...b: to wear away by action of water, wind...”

As discussed in the response to USFWS comment 4.06.15, the barrier islands are
losing land mass as a result of wave action, storm activity, and sea level rise
encroaching from both the ocean and sound sides of the islands. This loss of land
mass is by definition, erosion. There is no evidence that the modern day barrier
islands are undergoing any wholesale movement toward the mainland or
maintaining the same physical makeup.

4.06.19 USFWS Comment: Regarding the needs within the project area, the
Service recommends that the Corps clarify the relationship between reducing
damage to structures and shoreline stabilization, i.e., beach erosion control. If the
Corps seeks to stabilize the shoreline for reasons other than reducing property
damage, the rationale for seeking shoreline stabilization independent of damage
reduction should be explained. If shoreline stabilization is sought to reduce damage
to structures, it is redundant to mention it in addition to damage reduction. This
clarification is requested because the DEIS notes (p. 8-3) that non-structural plans
can be beneficial at reducing some types of damage, but would not halt shoreline
recession which is a concern of the project's sponsor. This statement suggests that
shoreline stabilization is sought for reasons other than reduction in property damage.

Corps Response: The problem is hurricane and storm damage and beach erosion.
The Recommended Plan of Improvement is a beach nourishment project consisting
of a berm and dune. This plan will reduce future hurricane and storm damages as
well as provide for beach erosion control for structures and lands located adjacent to
the ocean shoreline.

4.06.20 USFWS Comment: An important issue related to needs in the project area

is the continued existence of the recreational beach. Table 4-3 of the DEIS indicates
that the no action alternative will result in the "continued deterioration of the existing
beach." The DFR (p. 34) notes that "[t]he recreational beach that remains by 2004 is
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expected to be very narrow or nonexistent at high tide." There is a fundamental,
unstated assumption in this position that beachfront structures must remain in their
present position. On the other hand, geologists contend that natural, coastal
processes do not destroy barrier island beaches. As with the barrier islands
themselves, if the ocean destroyed the beaches, they would have disappeared
thousands of years ago. In North Carolina, Core Banks, an undisturbed barrier
island which was spared the artificial dune building of the 1930s, has a beautiful,
wide beach that has never been nourished. When natural processes are allowed to
operate, wide natural beaches will continue to exist.

Corps Response: The issue is not whether there would be a beach but whether
there would be a useable beach. A beach littered with failed structures, septic tanks,
previous protection works such as sandbag revetments, and other infrastructure
certainly is not very inviting to the recreating public.

4.06.21 USFWS Comment: The real reason for the shrinking recreational beach in
the project area is that it is trapped between fixed man-made structures to the west
and a rising sea to the east. The artificial dunes block most attempts for natural
processes to move the beach to higher ground. As noted above, the artificial dune
has acted like a seawall. Seawalls have invariably led to the disappearance of
natural beaches (Pilkey and Dixon 1996, p. 40). Storms that carry sand landward as
overwash fans are actually creating a beach properly positioned for the current level
of the ocean. The overwash fan is a higher and wider beach, but unfortunately
beachfront property owners do not want the beach landward of their property. Earth
moving equipment is brought in and the new beach is picked up and moved back to
the rising shoreline.

Corps Response: As discussed in response to comment 4.06.15, the Corps
disagrees that barrier island migration is an active process affecting modern day
Outer Banks. The barrier islands were not migrating prior to the construction of the
artificial dunes. Also, Core Banks, which was not included in the dune building
program, has also experienced erosion on both the ocean and sound side over the
last 150 years with very little overwash penetration occurring across the entire width
of the island.

4.06.22 USFWS Comment: The Service is also concerned that constructing artificial
beaches is often presented as the only way to save a recreational beach. This is
clearly a false argument. The real issue is not whether barrier islands will have
recreational beaches, but where these beaches will be located. Powerful hydrologic
and geologic forces are trying to move the beaches to higher ground as the sea level
rises. Beachfront property owners want the beach in front of their homes, not under
or behind them. A truly impartial observer might conclude that it is the beachfront
property owners that are destroying the recreational beaches by pushing the sand
back into the sea every time an ocean overwash moves the beach landward. If the
fact of barrier island migration was widely accepted, recreational facilities would
adapt and tourists would continue to enjoy the beaches with little regard for the fact
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that the beach moved a few yards every year. Overall, the préservation of
recreational beaches and the tourist economy which they support provides no
justification for constructing artificial beaches.

Corps Response: See responses to comments 4.06.15 through 4.06.21.

4.06.23 USFWS Comment: The Service has concerns about the Corps' stated need
to "control beach erosion." This position seems to imply that shoreline adjustment on
an undeveloped barrier island, such as Core Banks, is just as harmful to national
interests as shoreline adjustment at Kitty Hawk. Such a position totally ignores the
fact that shorelines on undeveloped islands can adjust to a rising sea and maintain a
beautiful wide beach. If this control is directed at the natural survival processes of
the barrier islands, the long term consequences would be extremely detrimental for
the project area.

Corps Response: See responses to comments 4.06.15 through 4.06.22. Again,
Core Banks has experienced both ocean and sound side recession of its shorelines
and loss of land mass just like the other barrier islands in North Carolina. While the
absence of a well defined or vegetated dune line may give the appearance of a wide
beach, the fact is, Core Banks is much narrower today than it was 150 years ago.

4.06.24 USFWS Comment: The Service believes that the present need statement is
deficient in that there is no clear explanation of why protection is needed for the
three weakest hurricane classes, with storm surges up to 12 feet (see USFWS 1999,
p. 84), and none is proposed for the two strongest classes, with storm surges over
13 feet. Defining storm intensity for which protection is desired is important even if
the total funds available for the project are unknown. The fact that certain financial,
social, or logistical factors may ultimately define the level of protection should not be
considered in this section of the NEPA document. This definition reflects the purpose
of the project and is used in developing alternatives. The actual goal such as
protection against hurricanes in categories 1-2 or even protection against a severe
category five storm (winds over 155 mph and a storm surge over 18 feet) may not be
achieved by the project ultimately approved and funded, but this definition sets the
project purpose as required by the NEPA. While funding constraints may not allow
the stated project goal to be achieved, the potential level of funding is irrelevant to
goals that are sought. Actual funding will dictate the degree to which desired goals
are obtained, but should not influence the goals themselves.

Corps Response: Storm still water levels used in the formulation of the Dare
County Beaches project were based on stage-frequency curves developed by the
Federal Emergency Management Agency (FEMA). According to FEMA, a storm
expected to occur only once in 500 years (500-year storm) would produce a storm
surge of 11.7 feet above NGVD. The maximum storm of record for the area, the Ash
Wednesday Storm of 1962, only produced a still water level of 8.0 feet above NGVD.
The Corps is not aware of any published or accepted stage frequency curves for the
area that show a storm surge of 18 feet for a 100- to 500-year storm.
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The plan formulation process for the Dare County Beaches project did not target any
particular storm. The plan was formulated based on optimizing the difference
between the cost of providing a certain protection plan and the damage reduction
associated with that plan for a whole suite of storms with return frequencies ranging
from 1 year to 500 years. If as stated in the comment a category 5 hurricane would
produce a storm surge of 18 feet, the frequency of such a storm surge would be so
rare as to not affect the selection of the plan of protection. Again, the recommended
plan is not intended to eliminate all damages but to reduce damages to an
acceptable and economic level.

4.06.25 USFWS Comment: The planning documents do not mention any need to
reduce damage from storm waves and flooding coming from the sound. In fact, the
DFR (p. 75) notes that project plans have no provisions to protect the area against
storm tide flooding occurring from increased water levels in the estuary backing the
barrier island. Pilkey et al (1998, p. 37) present an excellent diagram showing that as
hurricanes move north along the Atlantic coast, the initial storm winds blow
landward, creating the dangerous storm surge from the ocean. However, after the
eye of the storm moves north of a given point, the wind direction changes and storm
winds blow toward the ocean. These latter winds create the ebb surge that can carry
water from the sound over the island. The Service has discussed this ebb storm
surge (USFWS 1999, p. 90) and presented a diagram (USFWS 1999, p. 91, Figure
14) showing that every type of storm damage that occurs on the coast can also
occur on the sound side of the island. County officials recognize that sound side
areas are susceptible to flooding and the impact of wind driven waves during
hurricanes and other weather events (Dare County 1994, p. 23). The back side of
barrier islands need as much attention for storm damage reduction as the ocean
side. Bush et al. 1996, pp. 31-32, state that "A mighty fortress (e.g., a seawall) is
worthless if the attack comes from the rear." A beachfront home directly behind the
primary dune can be completely flooded and pounded by waves associated with the
storm surge coming from the sound.

Corps Response: While sound side flooding does occur, these floods are not
accompanied by waves of sufficient height to cause structural damage to properties
located along the oceanfront. Most properties located along the sound shorelines
are private and access to the sound beaches is restricted, which prevents Corps
participation in protection of these beaches. The plan formulation analysis for the
Dare County Beaches project includes a certain amount of residual damage that
would not be prevented by the project. Included in these residual damages are
those caused by sound side floods and waters entering the project area from the
flanks.

4.06.26 USFWS Comment: The Service considers the present need statement
deficient in that only storm damage resulting from wave attacks coming from the
ocean appear to require protective action. We wonder whether property owners will
truly benefit if structures are protected from ocean wave attack only to be flooded by
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waves coming from the sound. This is a critical element in project planning since
project needs lead to the project purpose, which ultimately, determines the
alternatives to be considered.

Corps Response: See response to comment 4.06.25.

4.06.27 USFWS Comment: With regard to need, the Service does not understand
why the Corps does not simply say that man-made structures within the project area
have been, and in the future are certain to be, damaged by coastal storms and
shoreline adjustment to a rising sea. While such a clear and direct statement begs
the question of why the structures were built in such a hazardous location, we
believe this is the most accurate statement of need. We believe that the project need
should not separate the control of shoreline adjustment from damage to structures.
Shoreline adjustment is a completely natural, continuous response of a barrier island
to rising sea level, and it is only a source of concern when fixed structures have
been built too close to the ocean.

Corps Response: Disagree. Most of the structures that are presently vulnerable to
damage associated with a continuation of historic shoreline recession and storms
were initially constructed well back of the shoreline. Structures constructed since
the passage of the Coastal Area Management Act have to adhere to State
mandated set back requirements. Over the years, the progressive erosion of the
shoreline has continued, placing these structures in their current vulnerable state.
With regard to the statement of need, Congress directed the Corps to study beach
erosion control, as well as hurricane protection and storm damage reduction.

4.06.28 USFWS Comment: Under the planning process mandated by NEPA, the
stated need sets the stage for the purpose of federal action. The August 1, 1990,
Congressional Resolution requested the Corps to study the Dare County beaches ".
. . in the interest of beach erosion control, hurricane protection, storm damage
reduction, and related purposes.” While the resolution mentions several goals, the
overall statement can be reduced to protection of existing structures in the project
area from storms and shoreline adjustment.

Corps Response: We believe the language of the resolution speaks for itself.

4.06.29 USFWS Comment: Purpose of Storm Damage Reduction - The Service
recommended (USFWS 1999, p. 150). That the Corps provide specific information
on the level of storm, the type(s) of storm damage, and the locations within the
project area for which protection from storm damage is sought.

The planning documents fail to specify the level of storm for which protection is
sought. The DFR (p. 29) does not appear to consider variation in storm magnitude in
the project propose, but speaks generically of "hurricane-wave attack" as a
mathematical probability. The main body of the DEIS (pp. 2-1) is also vague on the
magnitude of storms for which protection is sought. The only real clues to this aspect
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of project planning appear in the Corps' response to the Service's FWCA Report
recommendations. The DEIS (p. 8-3) notes that "plans are not targeted at any
particular high or low intensity storm and would not totally eliminate damage from
severe storms." The DEIS also states (p. 8-2):

"Beach nourishment projects are no longer formulated according to meeting a
desired level of protection. Rather the project dimensions are optimized based on
the project size yielding the largest net benefit. Using a 50-year life cycle approach,
the beaches are subjected to a randomly generated group of storms. The project
dimension yielding the biggest spread between benefits and costs is the NED
[National Economic Development] Plan."

This explanation is extremely confusing and is not understandable to decision
makers and the public. Rather than stating a clear level of protection desired and
working forward to design a project, the Corps seems to have estimated the
available sand and money and worked backward to design the structure that
produced the largest benefits possible for a 50 year planning scenario. The Corps
should examined the basic features of hurricanes such as those given by Pilkey et
al. (1998, p. 23). These authors note that the characteristic storm surges for
hurricanes in categories | through 5 are 4-5, 6-8, 9-12, 13-18, and more than 18 feet,
respectively. These data indicate that hurricanes in categories 4 and 5 would easily
pass over the proposed 13-foot artificial dune. The project would provide little, if any,
real protection against the two strongest classes of hurricanes. The planning
documents fail to explain why the project purpose is limited to the three smallest
hurricane classes and leaves the project area completely vulnerable to the two
strongest classes. Clearly the project as proposed will not protect the public against
all possible storm damage. The types of storms for which protection would be
provided seem to be a critical element of the project purpose.

Corps Response: The explanation of the plan formulation process previously
provided follows the current guidance for not only coastal storm damage reduction
projects but projects for reducing damages due to river flooding. The Corps is
required to develop a plan that results in the maximum difference between its costs
and the benefits it would generate. This plan is known as the National Economic
Development Plan (NED Plan). The NED Plan sets the limits of Federal cost for the
project. If the non-Federal sponsor desired greater protection, the non-Federal
sponsor would be responsible for all cost in excess of the NED plan. If the USFWS
is still confused about this standard plan formulation procedure, the Corps would be
glad to meet with USFWS personnel to provide detailed explanations of the
methodology.

4.06.30 USFWS Comment: References to the types of storm damage for which
protection would be provided are vague and scattered through the documents. The
DFR states (p. 75) that the selected plan of improvement provides for storm
protection only in terms of protecting development from the action of ocean storm
surge and wave action. The DEIS (p. 2-2) merely speaks of reducing the adverse
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effects of hurricanes and northeasters. The DFR (p. 24) also notes that "[w]hen the
island is under hurricane and storm attack, the full force of waves is felt along the
immediate ocean shoreline; as the waves break and spill over the ocean edge of the
island, development in upland areas is subject to the force of the waves." The
clearest statement of damage prevention is given later in the DFR (p.- 33) when
economic benefits are expected to accrue by reduced inundation and undermining
by erosion during hurricanes and northeasters. The project purpose appears to
ignore flooding from the sound (flooding by the storm surge ebb), flooding due to
heavy rain, and real extent to which inundation and scouring during storms will be
reduced. As noted, the DFR states (p. 75) that "[t]here are no provisions in the
project to protect the area against storm-tide flooding occurring from increased water
levels in the estuary backing the barrier island.”

Corps Response: See response to 4.06.25

4.06.31 USFWS Comment: The actual area to be protected is not clearly given in
the DFR or the DEIS. The Service discussed (USFWS 1999, p. 90) the different
zones of flood hazard used by the National Flood Insurance Program (NFIP). On the
coast there are V-zones that can expect flooding with waves of three feet or higher,
the most dangerous area. There is an A-zone that would experience flooding with
waves of less than three feet. An artificial berm and dune may have only limited
success in controlling basic flooding since the storm surge ebb, heavy rains, and
ocean surges passing around the ends of the project may inundate large areas.
Therefore, protection would result primarily in the V-zone where there would be
some reduction in wave height. Since wave heights would naturally diminish as they
move inland, the actual area to be protected would be a strip of land along the coast.
This area should be defined and mapped as part of the project purpose.

Corps Response: The project would reduce damages to ocean front development
(that is structures located within the first two to three rows of the ocean) due to long-
term or historic erosion, storm induced erosion, direct wave impact on the structures,
and some flood damage associated with storm waves overwashing the frontal
dunes. These project outputs are clearly defined in the DEIS. No attempt is made
to reduce flooding due to rainfall or sound side storm surges. Also, see response to
USFWS comment 4.06.25.

4.06.32 USFWS Comment: Purpose of Beach Erosion Control - Beach erosion
control has been an inconsistent feature of the project. The January 1993
Reconnaissance Report did describe the project as a hurricane protection and
beach erosion control project (U. S. Army Corps of Engineers [hereafter USACOE]
1993). However, the Corps request for scoping comments of July 1, 1997,
describes the project as a hurricane and storm damage reduction project. The
Notice of Intent to prepare the DEIS which appeared in the Federal Register on July
23, 1997, also described the work as a hurricane and storm damage project with no
mention of controlling beach erosion. The current DEIS has reinstated beach erosion
control as part of the project purpose. The return to the original dual project purpose
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is significant. The DEIS notes (p. 3-1) that nonstructural alternatives may reduce
storm damage, but do not inhibit erosion. With erosion control back in as a primary
project purpose, a nonstructural alternative is much easier to dismiss.

The Service believes that the Corps exaggerated the ability of the project to control
the natural recession of the beach. The DFR states (p. 24) that . . . the most
effective solution for the beach erosion problems along the Primary Study Area
would be a beach berm project.” The efficacy of which the Corps speaks does not
refer to controlling shoreline adjustment, but instead refers to preventing the land
underneath existing structures from being washed away. A more accurate statement
of project purpose would be the use of a temporary sediment barrier to save
beachfront structures. In a geological sense, shoreline adjustment cannot be
controlled. Placing sand on the beach does not "control" erosion, but merely
constructs a sacrificial barrier that is fully expected to disappear, or erode, under the
existing conditions before it is replaced and the process starts over again.

Corps Response: The Water Resources Development Act of 1986(WRDA 1986)
recognizes two types of beach projects, namely; storm damage reduction and
recreation. The Federal Government can pay up to 65 percent of the first cost of
construction a coastal storm damage reduction project and 50 percent of the first
cost for a recreation project. Cost sharing for periodic nourishment of both types of
project is 50 percent Federal and 50 percent non-Federal. While WRDA 1986 only
recognizes storm damage reduction, WRDA 1986 stipulates that the prevention of
damages caused by beach erosion be included as a storm damage reduction
benefit.

The initial construction of a coastal storm damage reduction project and its
associated periodic nourishment, can provide erosion protection for a number of
years. For example, the Wrightsville Beach and Carolina Beach projects have been
in existence for over 35 years and both have been successful in maintaining the
ocean shoreline 150 to 200 feet seaward of where it was in 1964. In this regard, the
artificial beaches created by the coastal storm damage reduction projects are
expected to lose sediment over a period of time. Accordingly, all of these type
projects include periodic nourishment to replace loss sediment and maintain the
protective value of the project.

4.06.33 USFWS Comment: The Service recommends that the Corps revise and
clarify the project purpose. If the project seeks comprehensive storm protection over
a wide area, then the details mentioned in these comments must be addressed. If
the goals of protection are limited in scope, these limitations should be clarified in
the stated purpose for both decisionmakers and the public. Since the artificial berm
and dune system will not "control" shoreline adjustment, the project purpose should
be restated to reflect the real desire to preserve the area on which beachfront
structures have been built.
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Corps Response: The project purpose is to reduce damages associated with
hurricane and storm events and beach erosion, which includes damages to
structures and land. The project purpose has been clearly stated.

4.06.34 USFWS Comment: The project purpose should set the stage for developing
the widest range of alternatives. The Service recommended (USFWS 1999, p. 150)
that NEPA documents present the entire range of alternatives to achieve the desired
level of storm damage reduction. The DEIS (pp. 3-1 to 3-2) does consider three
broad approaches: (1) no action; (2) non-structural alternatives; and, (3) structural
alternatives. The non-structural alternatives include relocation of oceanfront
structures, strict zoning and set back requirements, retrofitting existing buildings, and
stricter building codes for new buildings. The Service is pleased that these options
were developed it is the Corps handling and evaluation of these alternatives that are
suspect. These measures were discussed by the Service (USFWS 1999, pp. 83-
105).

Corps Response: Noted.

4.06.35 USFWS Comment: The selection of a preferred alternative should be a
thoughtful balancing of achieving the project purpose and minimizing adverse
environmental impacts to the greatest extent possible. However, early project
planning equates storm damage reduction with beach nourishment. The Corps'
Reconnaissance Report (USACOE 1993) seems to assume that any effort to reduce
storm damage would be a beach nourishment project. While discussing the area
without a federal project, the report notes that local governments would not be able
to implement a full-scale beach nourishment project by themselves (USACOE 1993,
p. 13). The discussion of environmental considerations focuses exclusively on
constructing and maintaining an artificial berm and dune system (USACOE 1993,
pp.14-15).

The Service recommended (USFWS 1999, p. 150) that NEPA documents discuss
the factors that led to selecting the preferred alternative. After summarizing the
problems in the project area, the DFR (p. 10) swiftly reaches the conclusion that
"[tlhe only technically feasible solution identified in this study consisted of berm and
dune construction to arrest erosion and. protect against wave action." After a more
detailed discussion of storm damage and shoreline adjustment, the report again
finds (DFR, p. 30) that "[tlhe most effective measure to address these needs
appears to be a berm and dune project . . . "

The DEIS makes a better attempt to evaluate possible alternatives. While the
Service prefers that alternative development and evaluation be separated, the no
action alternative and non-structural alternatives are each introduced, evaluated,
and eliminated in two paragraphs. We do not believe the Corps has followed the
NEPA implementing regulations regarding alternative analysis. CEQ's implementing
regulations, as found in CFR 1502.14, state the development of alternatives should
be the "heart of the environmental statement" and that the discussion of alternatives
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should "sharply define the issues and provide a clear basis for choice among the
alternatives”. It is apparent from the limited discussion of any but the selected
alternative that the Corps did not take its formulation and evaluation of alternatives
seriously.

Corps Response: See response to comment 4.06.11, above.

4.06.36 USFWS Comment: Evaluation of the No Action Alternative - The DFR
considers (p. 30) the consequences of a no action alternative. This section notes
that storm damage would continue in the project area. A course of no federal action
is also examined in Table 17 (DFR, pp. 93-97). This table notes (p. 96) that both the
artificial beach alternative and the no action alternative would have no beneficial
contribution to environmental quality. The Service disagrees. The no action
alternative would avoid 50 years of offshore dredging and sand placement on the
beach. The absence of these actions would benefit all fish and wildlife resources in
the action area.

Corps Response: Every alternative is measured against the future without a project
scenario. We concur that the no action alternative would avoid all the impacts
associated with beach nourishment, but that would be measuring it against the
future with the project scenario.

4.06.37 USFWS Comment: Table 17 also states (DFR, p. 96) that a course of no
action would lead to a "[c]ontinued loss of aesthetic values of oceanfront as erosion
intrudes upon development." While damaged structures would be unsightly, these
structures could be dismantled or relocated in a fairly short time period. Without a
major federal commitment to perpetually maintain an artificial berm and dune system
(the no action option), the former homesites would be replaced by an undeveloped
beach. While beauty and aesthetic values may be in the eye of the beholder, the
Service questions whether the replacement of mile upon mile of beachfront homes
with a natural beach would really represent a loss of aesthetic values. If the Corps
has survey data supporting the aesthetic superiority of beachfront structures over
the natural, unspoiled beach, such data should be provided.

Corps Response: We agree that most people would consider an undeveloped
beach more aesthetically pleasing than a developed beach with a shoreline
protection project. We further agree that these structures "could" be removed in a
short time period. However, experience indicates that this does not usually happen
and is, therefore, not a reasonable expectation under a no action scenario.
Moreover, once the existing oceanfront homes are removed, the project area would
still not be an undeveloped beach. Homes occur in too many rows for the area to
become totally undeveloped during the 50-year planning horizon. The area includes
development across the entire island that will eventually fall victim to a continuation
of the historic shoreline changes and storm impacts. Accordingly, under the no
action alternative, the beach will continually be littered with damaged or failed
structures, failed protection measures, and other anthropological debris.
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4.06.38 USFWS Comment: Evaluation of Relocation and Other Non-structural
Alternatives - The Corps provides only eight sentences in the DEIS (pp. 3-1/2) as
its analysis of a non-structural alternative. The reader is provided scant information
on the non-structural plans considered by the Corps. The only non-structural
approach mentioned is the relocation, presumably within a single, short time frame,
of "all the oceanfront structures along the same boundaries as the recommended
project.” There is no discussion of the damage reduction benefits that would be
provided by other non-structural approaches such as the imposition of strict zoning
and setback requirements, retrofitting existing buildings and stricter building codes
for new buildings. Although some information regarding the development of the
costs for this alternative is contained in the documents' appendices, the only
information provided in the DEIS is a statement that the cost for relocating all
oceanfront structures within the proposed projects' boundaries is about 3 00 million
dollars. The Service again recommends that the Corps seriously evaluate a phased
non-structural alternative which would employ sequential abandonment/retreat as a
feature, along with the other measures which would likely greatly reduce future
structural damage from hurricanes and other storms. The relocation option should
not be viewed as one-time movement of every structure on the shoreline, but rather
as a phased withdrawal in which some structures would be relocated and others
purchased and dismantled.

Corps Response: See revised sections 3.3.2 of Appendix H and 3.02 of the DEIS
for discussion of non-structural plans. Also, see response to comment 4.06.11. The
idea of phasing a relocation or evacuation plan in over time in accordance with the
rate of long-term erosion would not change the ultimate economic outcome.

Granted the costs would be lower than implementing a non-structural plan over a
single, short time frame, but benefits would also have to be discounted. There
would be no protection from storm damages for a structure while waiting for the
phased time to move. Consequently, many structures would suffer the same fate as
with a no action alternative. In addition, with erosion rates as high as ten feet per
year in some sections of the project area, relocation plans would involve more than
moving the first couple of rows of structures in some areas to achieve the same level
of protection provided by the proposed plan. The Corps has provided a beach
nourishment plan that can be implemented to realize benefits relatively soon.
Comparable plans should be consistent with the beach nourishment plan in terms of
timing. Finally, whether a non-structural plan is phased or not, the plan does not
address the loss of property to erosion, and lacks funding and social support.

4.06.39 USFWS Comment: The DFR mentions (p. 42) that "[n]onstructural’
measures were also considered as required by Federal planning regulations. These
measures usually include relocation, elevation, or waterproofing of buildings to
reduce damageability. The only non-structural measure that would substantially
reduce damages in the project area is structure relocation." The DFR then notes that
"federal guidelines on relocation plans" seldom make these efforts economically
feasible and that many large structures along the oceanfront are physically
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impractical to move. Based on this analysis, relocation was not considered a
practicable alternative. In only four sentences non-structural alternatives are
introduced and eliminated. In the following section on alternative plans, the DFR (p.
42) notes that "[t]he alternative plans evaluated in detail were beach berm plans...
and berm and dune plans."

Corps Response: See response to comment 4.06.11.

4.06.40 USFWS Comment: The Corps appears to reject the relocation option on
four grounds. First, many large structures along the oceanfront are physically
impractical to move (DFR, p. 42). Second, the environmental consequences of
finding new sites for relocated structures and the associated infrastructure would
harm the remaining natural resources of the barrier island (DEIS, p. 3-2). Third,
relocating structures does not stop shoreline adjustment which from the Corps'
perspective would eventually eliminate the recreational beach (DEIS, p. 3-1). Fourth,
relocating all the oceanfront structure threatened by shoreline adjustment would be
prohibitively expensive (DFR, p. 42; DEIS p. 3-2).

Corps Response: Noted.

4.06.41 USFWS Comment: The Service believes there are factors which the Corps
has not fully considered in eliminating the non-structural alternatives. First, large
structures can be relocated. In 1888 the large Brighton Beach Hotel on Coney
Island, New York, was moved back 2,000 feet from the shoreline by six stream
locomotives (Pilkey and Dixon 1998, p. 5 1). More recently and closer to the project
area, the Cape Hatteras Lighthouse was moved back 2,900 feet from a precarious
position near the ocean. This lighthouse is 200 feet tall and weighs approximately
2,800 tons. The lighthouse was successfully relocated between June and October
1999 and survived a brush with Hurricane Dennis. A Cape Hatteras National
Seashore web page (http://www.nps.gov/caha/moving.htm) noted that "[m]oving
great weights has become easier with the development of hydraulic technologies,
and within the last five years, three lighthouses along the New England coast have
been moved to reduce the threat of collapse into the sea." While the Cape Hatteras
Lighthouse did not have to contend with avoiding other existing structures, the
technology exists to move most, if not all, structures on the oceanfront of the project
area back from the sea.

Corps Response: See response to comment 4.06.11. Given sufficient time,
money, and available alternate sites, it may be possible to relocate any building. We
note that the National Park Service web page states that the cost of moving the
lighthouse was $12 million.

4.06.42 USFWS Comment: There is no reason to eliminate the relocation
alternative due to environmental impacts at the relocation site. The Corps notes
(DEIS, p. 8-11) that "continued development will occur with or without the proposed
project [beach nourishment]." The relocation of existing beachfront structures is not
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likely to take land that would otherwise remain undeveloped. Any land suitable for
development will be developed and this argument is not a valid reason for
eliminating the relocation alternative. The environmental consequences of a
non-structural approach would have been easier to evaluate if the Corps had
included this option in Table 17 of the DFR, Summary of Plan Effects. However, this
table considered only constructing the berm and dune system along with the no
action alternative.

Corps Response: The Corps has not attempted to fully quantify all potential
environmental effects of the relocation alternative, as we have found that it is not a
reasonable alternative. We have noted, however, that there are environmental
consequences to moving over 1,000 structures, including immediate development of
the area into lots ready to accept the structures and their attendant features,
including roads and utilities. This requirement would create a demand for
developable lots over and above the normal rate of demand. The physical process
of moving such a large number of structures also carries some risk of environmental
damage.

4.06.43 USFWS Comment: The Corps' assertion that a relocation alternative does
not reduce long-term erosion (DEIS, p. 1-1) implies that the option of relocating
structures should be eliminated because beach "erosion" would continue to destroy
the recreational beach. The Service has pointed out that natural processes cause
the shoreline to adjust landward as sea level rises. No alternative can truly control
the consequences of a rising sea. The relocation alternative would allow the
shoreline to naturally move landward while all alternatives for constructing artificial
barriers, including the artificial berm and dune system, would simply force water
levels higher on the structural barrier. The fundamental difference between structural
and non-structural alternatives is not whether there will be a recreational beach, but
where that beach will be located.

Table 4-3 (DEIS, after p. 4-8) presents interesting comparisons between the artificial
berm and dune system and relocation alternatives. Some positive characteristics of
the relocation alternative would be to: (1) provide a more remote, undisturbed beach;
(2) eliminate the need for future protection structures; and, (3) create a more natural
appearance along the beach. The major negatives given in the table are: (1)
displaced beachfront homeowners; (2) a reduce tax base; and, (3) the expectation
that costs would exceed benefits. The last point raises the question of whether the
Corps did a complete and reasonable analysis of the cost for a relocation option.
Overall, the advantages of the relocation option are primarily environmental and the
disadvantages are primarily social and economic. These comparisons should have
been presented in Table 17 of the DFR, but that "Summary of Plan Effects"
considered only the artificial berm and dune system and the no action plan.

Corps Response: Disagree. See response to USFWS comment 4.06.11.
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4.06.44 USFWS Comment: The Service fails to see how the Corps analysis (DFR,
p. 42) of a non-structural alternative can be considered thorough and complete. The
analysis is cursory and the option is summarily dismissed from further consideration.
The Service recommends that the Corps fully develop and analyze for consideration
by their decisionmakers, the public, reviewers and local project sponsors a non-
structural alternative which employs a more cost-effective abandonment/retreat
approach that would be phased in over many years, rather than the ali-at-once
relocation alternative which was apparently the basis of the Corps perfunctory
analysis. Use of such an approach by the project sponsors would place the burden
of dealing with beach recession on individual, beachfront property owners, rather
than the broader community of local residents and non-resident taxpayers whose
federal taxes will be employed to fund a structural alternative. Further, a phased,
long-term abandonment/retreat alternative will totally avoid impacts to the significant
aquatic resources present in the study area, as well as impacts to commercial and
recreational fishing activities and revenues. The final feasibility report and EIS
should include the relocation option in a Table similar to Table 17 in the DFR.

Corps Response: See response to comment 4.06.38.

4.06.45 USFWS Comment: Evaluation and Selection of the Artificial Berm and
Dune System - The DFR states (p. 42) that selection of the preferred alternative
was based on "engineering and economic analyses." The documents do not mention
that environmental considerations played a role in the selection. As often occurs, the
preferred alternative is not so much selected as it is the only option remaining after
the elimination of all other options.

The selection of the artificial berm and dune system was not based on a detailed
discussion of its efficacy over the long term. The DEIS notes (p. 3-1) that small scale
emergency measures such as sandbagging and beach scraping are "ineffective at
battling the receding shoreline over the long term." However, the document presents
no evidence that the millions of dollars to be spent over decades on the artificial
berm and dune system would be any more effective. The DFR (p. 63) merely states
that all designs for the artificial berm and dune system would "effectively control
long-term shore erosion." This statement is misleading. Shoreline erosion would
continue after the artificial berm and dune system is built. This erosion is the reason
that approximately 4.16 million cubic yards of new sediment must be added to the
area every three years. The DFR should state that the preferred alternative wouid
create a sacrificial barrier (a mass of sand that is expected to be washed away and
periodically replaced) in front of beachfront structures in order that shoreline
adjustment can work on the artificial barrier rather than the existing shoreline. The
process referred to as "beach erosion” will not be "controlled” by any Corps
intervention, but can be expected to intensify over the decades of project life.

Corps Response: See response to 4.06.32. The Corps certainly recognizes that
material will be eroded from the project and have to be periodically replaced.
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However, in doing so, the project will prevent additional erosion of the “existing”
beach and keep the ocean shoreline well seaward of its present location.

4.06.46 USFWS Comment: It is unclear how the project purpose played a role in
the selection of berm width within the preferred alternative (DFR, pp 43-60). Berm
widths of 50, 100, 150, and 200 feet were studied as alternatives, and the 50 feet
was selected as the preferred alternative. In terms of storm damage reduction,
"wider is better" is the generally accepted norm for berm width. The DFR indicates
(p. D-36) that this width yielded the best economic situation for the project because
the wider berms could not physically be maintained in the high-energy system of the
project area. Thus it would appear that while wider berms are typically preferred for
storm damage reduction projects, such a project in this area could not be
economically maintained.

Corps Response: Naturally, the bigger the pile of sand, the more protection would
be gained. However, projects are formulated on the basis of maximizing net
benefits. There are less net benefits with the wider berm plans than the NED Plan.
That is, the costs of the wider plans are increasing at a higher rate than the
associated benefits as demonstrated in table H-5, Appendix H.

4.06.47 USFWS Comment: The Service is concerned that the offshore material
used to construct the dune and berm would be different from existing beach material
and thereby alter the habitat characteristics of the beach. The borrow materials
proposed for this project are all finer than the native sediments in the project area.
The Outer Banks of North Carolina have some of the highest wave energies on the
East Coast, and their underlying geology contains a significant amount of coarse
sands and gravels. Pea gravel is common on Kitty Hawk beaches, for example.
Placing fill on these beaches that is finer than the native sediments will hasten
erosion of the fill and resuspension of fines in the water column. Both an increase in
sediment movement created by higher erosion rates and an increased turbidity in
the water from fines washing off the artificial beaches will adversely affect fish and
wildlife resources.

Corps Response: The foreshore portion of the native beaches do contain
significant quantities of relatively coarse grained materials including some in the pea
gravel range. However, the greater bulk of the native beach sands, which extend to
water depth of 27 feet below NGVD, are made of medium to fine grained sands.
When the composite grain size characteristics of the entire native beach is
compared to the composite characteristics of the borrow material, the two
distributions are closely matched. The compatibility analysis between the native and
borrow area sands recognizes that there is some difference in the two and that
additional borrow material will have to be placed along the shoreline in order to
provide sufficient quantities of the coarser grained sediment. This additional
material is identified by the overfill factors to be applied to each of the proposed
borrow areas.
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4.06.48 USFWS Comment: The sediments proposed for initial construction of the
North Project Area are "less compatible material" with the native sediments, and
thus 50% losses are expected from this area (Appendix D, p. D-4). The geotechnical
data describing the N1 borrow area in Appendices E and | indicate the presence of
significant quantities of mud and unsuitable materials for beach disposal. In fact, 20
of the 27 cores taken in the N1 borrow area have mud contents exceeding 10%, and
only 7 are completely clean of mud. By averaging all of the cores together over the
entire borrow area, the Corps generates an average mud content for N1 of 9%. With
current technology, practical dredging procedures preclude a 100% mixing of all of
the sediments in the borrow area before they are placed on the beach. Dredges fill
to their capacity from a subset of the borrow area, then pump out those sediments to
the beach. Thus the mud content within sections of the borrow area will not be mixed
with clean sediments from other parts to average 9%. Localized pockets of very
muddy sediments will end up on the beaches in the North Project Area. To minimize
the adverse impacts to the environment, the Service recommends elimination of
borrow site N1 as a source of material for the dune and berm for sediment
compatibility reasons.

Corps Response: The actual number of cores used to define the characteristics of
the material in Borrow Area N1 was 35. Data for each of these cores is provided in
Tables E-3A and E-3B of Appendix E in the feasibility report. Table E-3A provides
data for the 6 cores taken in 1995 while Table E-3B has data for the 29 cores taken
in 1998. The cores, which varied in total length from 2 feet to slightly less than 20
feet, were used to determine the depth below the surface where suitable beach
quality material was located. For example, core number 430 (labeled Boring Hole
#430 in Table E-3A) had a total length of 504 centimeters (cm) or 16.5 feet while
only the upper 77 cm (2.5 feet) was considered to be acceptable beach quality
material. Therefore, removal of material from the vicinity of core 430 would be
limited to a depth of cut of 2.5 feet below the existing bottom. Accordingly, only this
upper layer of material was used to determine the size characteristics of the material
that would be removed from the area represented by core 430. All of the 35 cores
used to define the characteristics of the material in N1 were evaluated in a similar
manner, as shown in the tables. Based on this method of analysis, which properly
represents the characteristics of the borrow material that would be removed and
placed on the beach, only 9 of the 35 cores had percent silt contents greater than 10
percent. The useable length of four of these holes were only 4 feet or shorter. The
weighting process used to determine the average size characteristics for the entire
area was then based on the useable length of each core and the assumption that
each core represented the same surface area of the borrow area. The Corps
recognizes that there may be pockets of unsuitable material within N1 that will have
to be avoided altogether in order to prevent unacceptable materials from being
pumped to the shoreline. Since construction of the north project will only require the
removal of 83 percent of the available volume, avoiding these unacceptable areas
will not be a problem. Prior to construction, much more detailed subsurface
investigations will be carried out to further identify the good and bad areas within N1.
These detailed investigations will involve the taking of bore holes in a 500-foot grid

FEIS Attachment C-45




pattern over the entire area. This hole spacing will provide sufficient definition of the
material characteristics throughout N1 to allow us to develop a borrow area use plan
that will avoid the unacceptable areas by limiting the depth of dredging in some
areas, such as that represented by core number 430, or avoiding certain portions of
N1 altogether.

4.06.49 USFWS Comment: The Service is also concerned that the selection of the
preferred alternative represents a short-sighted approach to storm damage reduction
by using the natural resources of the seafloor to artificially maintain a barrier to
natural oceanic processes. At the end of the 50 year project life, 71-72% of the
locally available borrow material will be used up.